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DESCRIPTION 
XANTHINE COMPOUND 

Technical Field 

The present invention relates to a novel xanthine compound useful as a 
pharmaceutical agent. In more detail, the present invention relates to a novel xanthine 
compound useful as a dipeptidyl peptidase-IV (DPP-IV) inhibitor, and further relates to a 
diabetes therapeutic agent having a novel xanthine compound useful as a dipeptidyl 
peptidase-IV (DPP-IV) inhibitor as the effective component. 

Prior.Art 

DPP-IV is a serine protease broadly distributed throughout the body, and is one type 
of dipeptidyl amino peptidase that hydrolyzes and releases N-terminal dipeptides. DPP- 
IV is also called a prolyl emiopeptida.se because of a particularly strong action on 
peptides in which the second amino acid from the N-terminal is proline. It is known thai 
DPP-IV uses a variety of biological peptides participating in the endocrine system, 
neuroendocrine system, and immune function as a substrate. DPP-IV substrates include 
many physiologically active peptides such as: the pancreatic polypeptide family 
represented by pancreatic polypeptide (PP) and neuropeptide Y (NPY); the glucagon/VIP 
family represented by vasoactive intestinal polypeptide (VIP), glucagon-like peptide- 1 
(GLP- I X glucose-dependent insulinotropic peptide (GIP) and growth hormone releasing 
factor (GRF); and the chemokine family DPP-IV is thus affected by 
activation/deactivation and metabolic stimulation (J. Langner and S. Ansorge, eds.: 
"Cellular Peptidases in Immune Functions and Disease 2'\ Advances in Experimental 
Medicine and Biology Vol. 477). 

DPP-IV severs two amino acids (His-Ala) from the N-terminal of GLP-1. It is known 
that, although the severed peptides weakly bind to GUM receptors, they act as 
antagonists without having an action to activate the receptor (L.B. Knudsen et al. 



WO 2004/048,179 



KnyjF29O3/©13i>90 



2 

European Journal of Pharmacology, Vol. 3 18, p429-435 ? 1996). It is known that DPP-IV 
metabolizes GLIM in the blood extremely rapidly, and the active type GUM 
concentration in the blood increases when DPP-IV is inhibited (T.J. Kieffer et at 
Endocrinology, Vol. 136, p3585~3596, 1995), GUM is a peptide that is excreted from 
the intestinal tract when ingi sti sj gar, and is major accelerator of the excretion of 
glucose- responsive pancreatic insulin. In addition, GUM has an action to promote 
synthesis of insulin by the j3-celis of the pancreas, as well as an action to promote (5-ceil 
proliferation. Further, it has been discovered that GLP-1 receptors are expressed in the 
gastrointestinal tract, liver, muscle and fatty tissues, and that GLP-1 acts on 
gastrointestinal tract activity, gastric acid excretion, glycogen synthesis and 
decomposition, and insulin dependent glucose uptake. Consequently, increasing the 
concentration of GLP-1 in the blood will have such effects as promoting the excretion of 
insulin depending on serum glucose level, improvement of pancreatic function, 
improvement of postprandial hyperglycemia, improvement of glucose tolerance 
anomalies, and improvement of insulin resistance, and therefore the development of a 
DPP-IV inhibitor effective for type 11 diabetes (non-insulin dependent diabetes) is being 
sought (A. Pederson et al, Diabetes Vol 47, p!253-1258, 1998). 

A variety of DPP-IV inhibitors have been reported, for example, hi International 
Publication No. 02/02560 (WO 02/02560) it was reported that a xanthine compound 
having a piperidine ring and the like was effective as a DPP-IV inhibitor. Disclosed in 
International Publication No. 02/68420 (WO 02/68420) is xanthine derivative having a 3- 
aminopiperidme ring or a .L2-cycloalkanediami.no or the like at the 8 th position of the 
xanthine, which is one of the characteristics of the present invention, that is effective as a 
DPP-IV inhibitor. However, compounds having a fluorine atom in position 5 on the 
benzene ring as well as a benzyl base substituted in position 2, as in the compound of the 
present invention, were not at all disclosed in the related literature. 

Moreover, it was reported in International Publication No. 02/24698 (WO 02/24698) 
that a xanthine compound is effective as a phosphodiesterase V inhibitor. 



WO 2004/048,179 



KnyjF29O3/©13i>90 



3 



The problem to be solved by the present invention is to offer a compound that has 
high DPP- IV inhibition activity and that has an anti-diabetes action. 

As a result of assiduous research to resolve the aforementioned problem, the present 
Inventors initially synthesized a xanthine derivative with a chemical structure that in 
position 7 of the xanthine has a benzyl group having a fluorine atom in position 5 and a 
specified substitution group in position 2, and that in position 8 of the xanthine has either; 
(1) a 3-aminopiperidin-l~yl group, 3~ammopyrroHdine-I-yl group, or a 3-ami.no- 
hexahydroazepm-l-yl group; or (2) a (2-aminocycloalkyl)amino group. The present 
inventors discovered that this compound, a prodrug thereof or a pharmaceutically 
permissible salt of either (which may be abbreviated as the "compound of the present 
invention" as necessary hereinafter) has a superior DPP-IV inhibitory action as well as an 
anti-diabetes action, and thus the present invention was perfected. Specifically, the 
present invention relates to the following: 

[1] A xanthine compound represented by the formula (I) below, a prodrug thereof or a 
pharmaceutically permissible salt of either. 



[In the formula, R 1 represents (1) a hydrogen atom, or (2) a Cj.s alkyl group which may 
be substituted by one or multiple groups independently selected from Ar'-X-or A 1 ; 

Ar 1 represents an aryl group which may be substituted, an aromatic heterocyclic 
group which may be substituted, or an aliphatic heterocyclic group which may be 
substituted; 

X represents a single bond, oxygen atom, -C(=0)-, -S(0)m-, or -S(0)m-NH-; 
m represents 0, f or 2; 

A 5 represents a halogen atom (which may be substituted with 1 to 3 of the same 
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carbon atoms), hydroxy 1 group, oxo group, cyano group, carboxy group, carbamoyl 
group which may be substituted with 1 or 2 of the same or different C t .j alkyl groups, C h 
6 alkoxy group, amino group, C } „6 alkylamino group, di-C } „ 6 alkylamino group, 
hydroxy! mino group Ci-$ alkoxyimino group, aeylamino group, Cj. 6 
alkoxycarbonylamino group, Ci-6 alkylthio group, Ci-e aikylsuiiinyl group, Cw 
alkyisulfonyl group, Cw alkoxy carbonyl group, arylsulfonyl group, C:?.,.; cycloaikyi 
group, or Cm aikyicarbonyl group; 

R 2 represents a hydrogen atom, C\. i} a! koxy carbonylmethyi group, or Cj.«, alkyl group; 

R 3 represents a chlorine atom, bromine atom, iodine atom, cyano group, carboxy 
group, amino group which may be substituted. Cm, alkyl group which may be substituted, 
€k, alkylthio group which may be substituted, Cw, alkvlsufmyl group which may be 
substituted, C w alkyisulfonyl group which may be substituted, C2.6 alkenyl group, 
alkynyl group, C w aikyicarbonyl group which may be substituted, Cw alkoxy group 
which may be substituted, or a carbamoyl group which may be substituted; 

-Y-NH2 represents a group represented by formula (A) below: 



(In the formula, n represents 0, I or 2, if 1 or 2 are present, R 1 represents an independent 
hydrogen atom, halogen atom, hydroxy! group, caboxy group, oxo group, amino group 
which may be substituted, Ci-g alkoxy group which may be substituted, Cu> alkyl group 
which may be substituted, phenyl group which may be substituted, or benzyl group which 
may be substituted; or if 2 are present, R' ! represents methylene or ethylene together with 
the above, and a bridging ring may be formed by bonding with 2 carbon atoms 
comprising a ring ), or by formula (B) below: 




(A) 



NH 2 
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NH NH 2 

(In the formula, q represents 0, I or 2; if I or 2 are present, R s represents an independent 
hydrogen atom, halogen atom, hydroxyl group, caboxy group, oxo group, amino group 
which may be substituted, Ci-s aikoxy group which may be substituted, Ci-c, alkyl group 
which may be substituted, CV& aikoxy carbonyi group which may be substituted, 
car! o roup which ma\ be substituted phenyl group which ma\ be substituted or 
benzyl group which may be substituted; or if 2 are present, R 3 represents methylene or 
ethylene together with the above, and a bridging ring may be formed by bonding with 2 
carbon atoms comprising a ring.)] 

[2] A xanthine compound, a prodrug thereof, or a pharmaceuttcally permissible salt of 
either described in item [1], wherein -Y-NH 2 is a group represented by formula (A) and n 
is 1 or 2, or -Y-NH? is a group represented by formula (B) and q is 1 or 2. 
[3] A xanthine compound, a prodrug thereof, or a pharmaceutical^ permissible salt of 
either described in item [1], wherein -Y-NBfe is a group represented by formula (A) and n 
is 1, or -Y-NHb is a group represented by formula (B) and q is 1 . 

[4] A xanthine compound, a prodrug thereof, or a pharmaceuttcally permissible salt of 

either described in any of items to [3], wherein ft 2 is a methyl group. 

[5] A xanthine compound, a prodrug thereof or a pharmaceutical ly permissible salt of 

either described in any of items [I] to [4], wherein or R ' is a hydrogen atom, halogen 

atom. Cm; alky! group which may be substituted, or Ci-„ aikoxy group which may be 

substituted 

[6] A xanthine compound, a prodrug thereof, or a pharmaceutical ly permissible salt of 
either described in any of items [i] to [5], wherein R ? is a chlorine atom, bromine atom, 
iodine atom, methyl group, ethyl group, cyano group, trifiuoromethyl group, 
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methoxy group, trifiuoromethoxy group, or difluoromethoxy group. 
[7] A xanthine compound, a prodrug thereof, or a pharmaceutical ly permissible salt of 
either described in any of items [1] to [6], wherein R l is a Cut aikyl group substituted by 
Ar 1 -X~; Ar 1 is an aryl group which may be substituted, or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, oxygen atom, -C(=0)-, or -$(0)m- 
[8] A xanthine compound, a prodrug thereof or a pharmaceutical ly permissible salt of 
either described in any of items [1] to [6], wherein R l is a C1.2 alkyl group substituted by 
Ar'-X-; Ar 1 is an aryl group which may be substituted., or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, or -C(=0>. 

[9] A xanthine compound, a prodrug thereof, or a pharmaceuticaHy permissible salt of 
either described in any of items [I] to [6], wherein R 3 is an ethyl group substituted in 
position 2 by Ar f ~X-; Ar' is a phenyl group which may be substituted, a pyridyl group 
which may be substituted, quinolyl group which may be substituted, or an isoquinoly! 
group which may be substituted; and X is a single bond. 

[10) A xanthine compound, a prodrug thereof, or a pharmaceutical!}'' permissible salt 
of either described in any of items [1 j to [6'j, wherein R. 3 is a methyl group substituted by 
A.r 5 -X-; Ar' is a phenyl group which may be substituted, a pyridyl group which may be 
substituted, quinolyl group which may be substituted, or an isoquinoly! group which may 
be substituted; and X is -C(-O)-. 

[11] A xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt 
of either described in any of items [1] to [10], wherein Ar' is a phenyl group which may 
be substituted. 

[12] A xanthine compound, a prodrug thereof, or a pharmaceutical!)' permissible salt 
of either described in any of items [1] to [10] 5 wherein Ar' is a pyridyl group which may 
be substituted. 

[13] A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt 
of either described in any of items [1] to [6], wherein R 3 is a hydrogen atom or a methyl 
group. 
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[14] A xanthine compound a prodrug thereof, or a pharmaceutical ly permissible salt 

of either described in any of items [1] to [6], wherein R 1 is a methyl group. 

[15] A xanthine compound, a prodrug thereof, or a pharmaceutical iy permissible salt 

of either described in any of items [1] to [14], wherein - Y-NH? is the following formula. 

(C). 



[16] A xanthine compound, a prodrug thereof or a phannaceuticaliy permissible salt 
of either described in any of items [i] to [14], wherein -Y-NH? is the following formula 




NH 2 



(D). 



-A * * 




[17] A xanthine compound, a prodaig thereof, or a pharmaceiiticaliy permissible salt 
of either described in item [1] represented by the following formulae (11), (Hi), (IV), (V), 
(VI), (VII), (VIII) or (XI) below. 
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[18] A dipeptidyi peptidase IV inhibitor containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceutically permissible salt of either described 
in any of items [I] to [17]. 

[19] A diabetes therapeutic agent containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceutically permissible salt of either described 
in any of items [1 j to II"! 

1 20] A dial . c ■ tpeutic agent described in item [19] for concomitant use with other 
diabetes therapeutic agents. 



i >i Cm ng OiJt ihe jnyemion 
The terminology used in the present Description will be explained in detail below. 
Fluorine atoms, chlorine atoms, bromine atoms or iodine atoms may be cited as 
"halogen atoms". 

Examples of the "Cr-, alkyl group"' include straight-chained or branched alky! groups 
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having 1 to 6 carbon atoms such as methyl ethyl, propyl isopropyl butyl isobutyl sec- 
butyl tert-butyl pentyl, 1 -methyl butyl 2-methylbuty!, 3-methyibutyl I-ethyipropyl and 
hexyl Preferably, straight-chained or branched alky I groups having I to 4 carbon atoms 
may be cited as the alkyl group. More preferably, methyl or ethyl may be cited as the 
alky! group 

Examples of the "Ck* alky! group" include straight-chained or branched alky! groups 
having 1 to 3 carbon atoms such as methyl ethyl propyl, and isopropyl. 
Methyl or ethyl may be cited as the "Ci.a alkyl group". 

Examples of the "C2-6 aikenyl group'' include straight-chained or branched alkenyl 
groups having 2 to 6 carbon atoms which have at least I double bond such as vinyl 
propenyl, methyipropenyi, butenyl, or methylbutenyl. Preferably, straight-chained or 
branched alkenyl groups having 3 to 4 carbon atoms may be cited as the alkenyl group. 

Examples of the '"€?.<., alkynyl group" include straight-chained or branched alkenyl 
groups having 2 to 6 carbon atoms which have at least 1 triple bond such as ethynyl 
propynyl, methylpropynyi, butynyl, or methylbutynyl. Preferably, straight-chained or 
branched alkynyl groups having 3 to 4 carbon atoms may be cited as the alkynyl group. 

CycJopropyl cyclobutyl cyclopentyl and cyclohexyl may be cited as the "C;v.s 
cycloalky! group", 

Cj-6 alkyloxy group and C : ».<; cycloalkyloxy group may be cited as the "Cw aikoxy 
group". Preferably, straight-chained or branched aikoxy groups having 1 to 4 carbon 
atoms may be cited as the aikoxy group. 

Examples of "Ck? aikoxy group" include Ck* alkyloxy group and cyclopropyloxy 
group. 

The aforementioned C u > alkyl groups may be cited as the Cm, alky! group of the "Cw 
alkylthio group", "Ck, alkylsulfinyl group", "Cms alkylsulfonyl group" and "C^ 
alkyicarbonyP. 
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The aforementioned Cm, alky! groups may be cited as the C } .6 alky! group of the "C]„ ft 
alkylamino group", and "di-C t . 6 alkylamino group". 

The aforementioned Ci. 6 alkoxy groups may be cited as the C t . 6 alkoxy group of the 
"Ci-t; alkoxyearbonyS group", "Ci.« alkoxyearbonylmethyl group", "C 5 _ 6 
alkoxycarbonyloxy group", "d.6 alkoxycarbonylamino group", or "Cms alkoxyimino 
group". 

The aforementioned Cu» alkoxy groups may be cited as the Cut alkoxy group of the 
"Cj-3 alkoxycarbonyl group", "C1-3 alkoxycarbonyloxy group", "C1-3 
alkoxycarbonylamino group", or "Cm; alkoxyimino group". 

The aforementioned Cms cycloalkyl groups may be cited as the C3-6 cycloalkyl group 
of the"Cm> cycloaikyloxy group". 

Cu, alk.ylcarbo.nyl groups such as acetyl and propionyl, and aroyl groups such as 
benzoyl and naphthoyl may be cited as the acyl of the "acyl amino group". 

Phenyl group, 1-naphthyl group, 2-naphthyl group, or indanyl group may be cited as 
the "aryl group". Preferable among these is the phenyl group. 

Arylcarbonyl groups with .1 .1 carbon atoms or less such as benzoyl, or naphthoyl may 
be cited as the "aroyl group". 

The aforementioned aryl groups may be cited as the aryl group of the "aryloxy 
group", "arylsulfonyi group", "arylsuifonyloxy group", or "arylsulfonylami.no group", 
Moreover, examples of the arylsulfonyl group and arylsulforryloxy group include 
toluenesulfonyl group and toluensulfonyioxy group. 

Monocyclic or bicyclic heterocyclic groups with 5 to 10 members containing 1 to 3 
hetero atoms selected from 0 to 3 nitrogen atoms, 0 to 1 oxygen atoms, and 0 to 1 sulfur 
atoms (the sulfur atoms may be oxidized with 1 or 2 oxygen atoms.) may be cited as the 
"aromatic heterocyclic group". The aromatic hetero ring of the aromatic heterocyclic 
group may have a partially hydrogenised ring system as long as it is aromatic. Moreover, 
an oxo group may be substituted for 1 or multiple carbon atoms on the aromatic hetero 



WO 201)4/048379 



PCT/JP2003/OU5WO 



ring of the aromatic heterocyclic group as long as a stable structure can be made. Here, 
the bond positions of the aromatic heterocyclic group are not particularly limited, and 
bonding may occur on any nitrogen atom or carbon atom on the bondable ring. 

Concrete examples of the aromatic hetero ring of the aromatic heterocyclic group 
include furan, thiophene, pyrrole, pyridine, indole., isoindole, purine, phthalazine, 4-oxo- 
3, 4-dihydrophthalazine, quinoline, 1,2-dihydroquinoHne, tetrahydroquinoline, 
i soquinoihie, 2-oxo- 1 ,2-di hydroquinoline, tetrahydroi soquinolrne, qui nazoline, 
quinoxaline, naphthylidine, pyrazole, imidazole, triazole, pyrimidine, 
tetrahydropyrimidme, pyrazine, pyridazine, thiazole, oxazole, isoxazole, indolizine, 
chroman, isochroman, 4-oxo-4H-chromen, indazole, imidazopyrazme, 
i midazopy rami di ne, benzoinii dazole, 2-oxo-2,3-dihydro- 1 H -benzoimi dazol e, 
benzothiazole, benzoisothiazole, henzoxazole, 2-oxo~2,3~dihydro-lH~benzoxazol.e, 
benzoisoxazole, benzoforan, 2,3-dihydrobenzofuran, benzothiophene, benzo[l,3] dioxoie, 
2-ox o-2,3 -dihydro-benzo[l,4]dioxin, or 3-oxo-3,4-dthydro-2H-benzo[l,4]oxazine. 
Moreover, partially hydrogenated rings of the above rings, or rings with an oxo group 
substituted for 1 or multiple carbon atoms on the ring may also be cited 

Among these, pyridine, quinoline or isoquinoline are preferable, and pyridine is more 
preferable. 

2-pyridyl group, 3-pyridyl group, or 4-pyridyi group may be cited as the pryidyl 
group. 

Monocyclic or bicyclic heterocyclic groups with 5 to 10 members containing 1 to 3 
hetero atoms selected from 0 to 3 nitrogen atoms, 0 to 1 oxygen atoms, and 0 to 1 sulfur 
atoms (the sulfur atoms may be oxidized with 1 or 2 oxygen atoms.) may be cited as the 
"aliphatic heterocyclic group" The aliphatic heterocyclic group may contain a partially 
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unsaturated bond. Moreover, an oxo group may be substituted for 1 or multiple carbon 
atoms on the ring of the aliphatic heterocyclic group as long as a stable structure can be 
made. Here, the bond positions of the aliphatic heterocyclic group are not particularly 
limited, and bonding may occur on any nitrogen atom or carbon atom on the bondable 
ring. 

Concrete examples of aliphatic hetero rings of the aliphatic heterocyclic group 
include pyrrolidine, 2-oxopyrrohdine, pyrrohoe, piperidine, piperadine (the nitrogen 
atoms of the piperadine may be substituted with methyl or ethyl), 2~o.xoimidazolid.ine, 
2,4-dioxoimidazoiidine, morpholine, thiomorpholine, thiomorpholine-l-oxide, or 
thiomorpholine- 1 , 1 -dioxide. 

Examples of substitution groups for the Cm alkyl group which may be substituted,. 
C2-6 alkenyl group which may be substituted, cycloalkyl group which may be 
substituted. Cm alkoxy group which may be substituted, Cm alkylcarbonyl group which 
may be substituted, Cm alkylthio group which may be substituted. Cm alkyl sulfmyl 
group which may be substituted. Cm alkylsulfonyl group which may be substituted, 
phenyl group which may be substituted, and benzyl group which may be substituted 
include: halogen atoms (i to 3 may be substituted for the same carbon atom), hydroxy! 
group, cyano group, carboxy group, alkenyl group, C2.6 alkynyl group, Qm 
cycloalkyl group, Cm alkoxy group, Cm alkylcarbonyl group, Cm alkoxycarbonyl 
group, carbamoyl group which may be substituted, amino group, Cm alkylami.no group, 
di-Cj,*, alkylammo group, aliphatic heterocyclic group, acylamino group, Cm 
alkylsulfonyiamino group, arylsulfonylamino group, Cm alkoxycarbonyl ami no group, 
Cu> alkylthio group, Cm alkylsufinyl group. Cm alkylsulfonyl group, and aryisulfonyl 
group. One or multiple of these substitution groups may be present. Further, the 
aforementioned Cm alkyl group which may be substituted may also be cited as a 
substitution group of the phenyl group which may be substituted and the benzyl group 
which may be substituted. 

Examples of substitution groups for the amino group which may be substituted 
include Cm alkyl group which may be substituted. Cm cycloalkyl group which may be 
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substituted, C f , ft alkylcarbonyl group, aroyl group, Ci„<j alkoxycarbonyl group, C\* 
alkylsulfonyl group, and arylsulfonyl group; and i or 2 of these substitution groups may 
be present. 

Concrete examples of substituted amino groups include methylamino group, 
ethyl amino group, di methylamino group, acetyl ami no group, propionylamino group, 
benzoylamino group, naphthoylamino group, methoxycarbonyl amino group, 
ethoxycarbonylamino group, tert-butoxycarbonylami no group, niethylsuifony lamino 
group, eihy isulfony {ami no group. 

Examples of the substitution group of the carbamoyl group which may be substituted 
include Cj.« alkyl group which may be substituted, C.v<; cycloalkyl group, Cut alkyl group 
substituted with Qu, cycloalkyl group, €).<> alkylcarbonyl group, and aroyl group; and 1 
or 2 of these substitution groups may be present. 

Moreover, a substitution group comprising 2 of the carbamoyl groups may be bonded 
to form an aliphatic hetero ring that may contain carbon, nitrogen, oxygen or sulfur such 
as pyrrolidine, piperidine, morphotine, thiomorpholine, thiomorpholine oxide, 
thiomorpholine dioxide, or piperazine (the nitrogen atom of the piperazine may be 
substituted with methyl or ethyl). 

Concrete examples of substituted carbamoyl groups include monomethylcarbamoyl, 
dim ethyl carbamoyl, ethyl carbamoyl, diethyl carbamoyl, N-propy [carbamoyl, N- 
isopropylcarbamoyi, N-ethy I -N-methy I carbamoyl, N-methyl-N-propylcarbamoy{ 5 N- 
cyclopropyl carbamoyl, N-cyclopropylmethylcarbamoyl, acetylcarbamoyi, 

benzoylcabamoyl, pyrrolidinocarbonyl, piperidinoearbony 1, and morphol inocarbonyl . 

Examples of aryl group which may be substituted or aromatic heterocyclic groups 
which may be substituted include halogen atoms, hydroxy! group, carboxy group, cyano 
group, amino group, nitro group, C w alkyl group which may be substituted (here, 
halogen atoms, Cm alkyl group, Cu\ alkoxycarbonyl group, Cj.;, alkoxycarbonyloxy 
group or carboxy group may he cited as the substituted group), C^. alkeoyJ group, Cm, 
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alkynyi group, C>6 cycloalkyl group, Cms alkoxy group which may be substituted, C 3 , ft 
cycloalkyloxy group, C t .6 alkylcarboayl group, C 5 .s alkyithio group, C}.« alkylsulfmyl 
group, (.';.(» alkylsulfonyl group, amino groups which may be substituted with 1 to 2 of 
the same or different Cj-3 alkyl group, alkylcarbonylamino group, C\,& 

alkoxyearbonylamino group, €u; alkylsulfonylamino gro p carb 1 iup sulfamoyl 

group, ureide group, thioureide group, aminocarbonyloxy group, aminosulfonylamino 
group (here, the carbamoyl group, sulfamoyl group, ureide group, thioureide group, 
aminocarbonyloxy group, amino ulfo yj tni.no group may be substituted with I to 2 of 
the same or different C1-3 alkyl group), C { . 6 alkoxycarbonylmethylamino group, C 3 -<> 
alkyicaifcamoylmethylamino group, C t . 6 alkoxycarbonylaminocarbonylamino group, 
carboxymethoxy group, cyanomethoxy group, Cj.f, alkoxycarbonylmethyioxy group, 
cyanomethylamino group, N-methyi-N-eyanomethylamino group, aryl group, aryloxy 
group, and arylsulfonyioxy group, 2-oxoimidazolinyl group, .>-methyI-2-oxoiinidazobnyl 
group, 3-methy I -2,4-dioxotmidazolidmyl group, 2-oxotetrahydropyrimtdioyl group, or 3- 
methyl -2-oxotetrahydropyrimidiny!; and one or multiple of these substitution groups may 
be substituted. The substitution position of the substitution group is not particularly 
limited, and may be freely substituted on the nitrogen atoms or carbon atoms on the 
bondable ring. 

Examples of substitution groups for the aliphatic heterocyclic groups which may be 
substituted include hydroxy! group, carboxy group, C5..3 alkyl group, C t . 3 alkoxy group, 
Cm alkylearbonylamino group, C1.3 alkylsulfonylamino group, amino group which may 
be substituted with 1 or 2 of the same or different Cms alkyl groups., and carbamoyl group 
which may be substituted with 1 or 2 of the same or different Cj.? alkyl groups; and one 
or multiple of these substitution groups may be substituted. The substitution position of 
the substitution group is not. particularly limited, and may be freely substituted on the 
nitrogen atoms or carbon atoms on the bondable ring. 

For Ar', the same substitution groups as those of the aforementioned aryl group 
which may be substituted or aromatic heterocyclic group which may be substituted may 
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be cited for the substitution group of the phenyl group which may be substituted, 
pyridinyl group which may be substituted, quinolyl group which may be substituted and 
isoquinolyl group which may be substituted; and one or multiple of these substitution 
groups may be substituted. The substitution position on the Ar J of the substitution group 
and the bonding position of the Ar 1 to bond with X are not particularly limited, and may 
be freely substituted or bonded on the bondable nitrogen atoms or carbon atoms on the 
ring, 

Preferably the ortho position or meta position of the Ar may be cited as the 
substitution position of the phenyl group which may be substituted. 

Fluorine atom, chlorine atom, bromine atom, iodine atom, methyl group, ethyl group, 
cyano group, trifluoromethyl group, methoxy group, trifiuoromethoxy group, 
diOuoromethoxy group, amino group, meihylihio group,methylsulfinyl group, or 
methyl sulfonyl group are preferable as the substitution group of the phenyl group which 
may be substituted for Ar\ 

Compounds that easily hydrolyze in the body and reproduce the xanthine compound 
of the present invention, specifically, for example, compounds in which the amino group 
of the xanthine compound -NEb is derived from -NHQ may be cited as the "prodrug". 
Here, Q has the following meaning: 



(0 




(2) ~COR ri 

(3) -COO C R 1 8 ( R 1 fi ) - O C O R 3 0 

(4) -COOR" 

[In the formula, R 5 ' represents hydrogen atom, Ci-<-> alky! group, or a phenyl group or 
an aryl group which may be substituted. R** and R 19 represent independent hydrogen 
atoms or C f ,6 alkyl groups. R 20 represents a hydrogen atom, C f ,6 alkyl group, the 
aforementioned aryl group or benzyl group. R 21 represents Cm alkyl group or benzyl 
group.] 
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Group (1) and group (3) are preferable for Q. For group (3), it is preferable that R 5h 
be a hydrogen atom, R 1- ' be a hydrogen atom, methyl or ethyl, and R 20 be a hydrogen 
atom, methyl or ethyl. These compounds may be manufactured following norma! 
methods (J. Med, Cbem 35, 4727 (1992), WO 01/40.180, etc.). Moreover, the prodrug 
may be one that changes to the original compound under such physiological conditions as 
described on pages 163 to 198 of "Development of Pharmaceutical Products, Vol. 7, 
Molecular Design", published by Hirokawa Shoten in 1990. 

Examples of "pharmaceutically permissible salts" include inorganic salts such as 
hydrochloride, hydrobromide, sulfate, phosphate, and nitrate, or organic salts such as 
acetate, propionate, succinate, lactate, roalate, tartrate, citrate, maleate, fumarate, 
methanesuifonate, p-toluenesulfonate or ascorbate. 

Additionally, the present invention also includes a hydrate or an ethanoiic solvate of a 
xanthine compound, the prodrug thereof or a pharmaceutically permissible salt of either. 
Further, the present invention also encompasses all tautomers, all existing stereoisomeric 
forms, and all crystalline forms of the xanthine compound. 

The following 3-aminopiperidin compounds may be cited as preferable examples of 
the xanthine compound of the present invention. 

(1) 1-(methoxycarbonyimethyl)-3-methyl-7-(2-methyi-5-fluorobenzyl)-8-(3- 
aminopiperidm- 1 -yl)~xanthine 

(2) I -(ethoxy carbony lmethyl)-3 -methyl -7-{2-chlof o-5-fi uorobenzy 1 )-8-(3 - 
aminopiperidin-l-yl)- xanthine 

(3) i-methyl3-(methoxycarbonyimethyl)-7-(2-methyl-5-fluoroben2yl)-8-(3- 
aminopiperidin-1 -y I )-xanthine 

(4) 1 -methy 1 -3 -(etlioxy carbony lmethyl)-7-(2-ehl oro-5-fiuorobenzyl)-8-( 3 - 
am i n opi peri di n - 1 -y 1 )-xa.n thine 
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(5) i-{benzyl)~3-meihyl-7~(2-me^ 

(6) I-(3-phenylpropy!)-3-methyi-7-(2-metiiyl-5-fiuorobenzyl)-8-(3-am 
xanthine 

(7) 1 -(2~hydroxyethy!)-3-methyl~7^2-met%l~5~fluoroben^yl)~8-{3-aminop^ peridin- 1 ~yl)~ 
xanthine 

(8) I-(2-methoxyethyl)-3-methyK7-(2-methyi-5-fluoroben2yl>8-(3-aminopiperidin-I- 
yl)-x an thine 

(9) 1~[2-(dinieihylaniino)G^ 
am inopi peridin- 1 -y l)-xanthi ne 

{ 1 0) 1 42-(2 ? 4 ; 64rimethylphenyl)ethyI]-3-methyl-7<2-methyl-5-fluorobenzyl )-8-(3- 
aminopi peridin- 1 -yl)-xanthine 

(11) H2~(2,4~dichloropbei\yl)ethy^^ 
aminopiperi di n- 1 -y 1 )-xanihi ne 

(12) l-(2-thiophen-2-yl)-3-methyi-7-(2-methyi-5-fluorobenzyl)-8-(3-aminopiperidin- 
l-yl)-xan thine 

( 1 3) 1 -(2-thi ophen-3 ~yl)~3~methy 1 -7-(2~methy i -5-fl uorobenzy ) )-8-(3 -ami nop! peri din- 
1 -yl)-xanthine 

(14) l-[2-(4-tert-butylphenyi)ethyl]-3-methyl-7-(2-methyl-5-fluorobenzv1)-8-(3- 
aminopiperidin- 1 ~yl)~xanthine 

(15) H2~(2-fiu0rophenyl)e%l]-3-me%^^ 
aminopiperi di n - 1 -y 1 )-xanthi ne 

(16) H2~(2-methylphenyi^ 
ami nopi peri din - 1 -y 1 )-xanthi ne 

(17) l-[2-(3-met;hy[phenyi)ethyl]~3-n}ethy}-7-(2-methyl-54lu 
aminopi peridin- 1 -yl)-xanthine 

( 1 8) I -[2-( l-naphthyi)ethyl]-3-meth>1-7-(2-methyl-5-tluorobenzyl)-8-(3- 
armnopiperidin- 1 -yl)-xanthme 

(19) 142K2-naphthyl)ethyl]^3-inelhyl-7^methyl-5-fiuorobenzyl>8K3' 
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aminopiperidin-1 -yl)~xanthine 

(20) l~(4-phenylbutyI)-3-methyl-742-m^ 
yl)-xanthine 

(21) 1-[2~(34rifiuorome^ 
aminopiperidin- 1 -yl)-xanthine 

(22) H2<pyridin-2-yl)ethyl]"3-m^ 
ami nopi peri din - 1 -y 1 )-xanthine 

(23) l-[2-(pyn-ol-l-y!)ethylJ-3-me%i-7^2-methyl-5-fluorobenzyl>.8-(3- 
am inopi per t din- 1 -y l)-xanthi ne 

(24) I -[2-(fl ,2,3] iri azol- i -yl)ethy!]-3-methy] -7-(2-methyl-5-fluorobenzyl )-8-(3 - 
aminoplperidin- 1 -yl)-xanthine 

(25) 1~[2~(pyridi.n-4-yl)emyl]-3-me%^ 
ami nopiperi di n- 1 -y 1 )-xanihi ne 

(26) 1 -(3-buten- 1 -yl>3-methyl-7-(2-methyi-5-fl«orobenzyl>8-(3 -ammopiperidin- i« 
yl)-x an thine 

(27) l-(4-pentin-l-yl)-3-metby{-7-(2-metbyl-541uorobenzyl)-8^3-aminopiperidin-I- 
y].)-xanthine 

(28) l-[2-(4-me%lazoU5-y!)emyI3-3-methyi-7-(2-methyl-5-jSuorobenzyl)-8-(3- 
aminoplperidin- 1 -yl)-xanthine 

(29) l-[2~(3-bromophenyl)ethy1j-3-metbyi~7-(2-metliyl~5-.f]uoroben2:yl)-8-(3- 
aminopiperi di n- 1 -y 1 )-xanthi ne 

(30) l-[2-(3-chloropbeny!)ethyl]-3-methyl-7-(2-metbyi-5-f!uorobenz>d)-8-(3- 
ami nopi peri din - 1 -y 1 )-xanthi ne 

(3 1 ) 1 -((E)-2-phenylviny!)-3-methyl-7-(2-methyi-5-tluorobenzyl)-8-(3~ 
ammopiperidin- 1 -yl)-xanthme 

(32) l-[2-(2-chlorophenyi)ethyl]-3-methyl-7-(2-methyl-5-jEluorobenzyI)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(33) 1-[2^2-tiifluoromelhyIphenyI)ethyl3-3-methyI-7^2-me{hy!-541uorobenzy!)-8-(3~ 
am i nopi peri di n- 1 - y 1)- x a i u h i n e 
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(34) 142K2-bromqphenyl)ethyl3-3-methyl-7-(2-methyl-5-fluorobenzyl>8-(3- 
amittopiperidin- 1 -y 1 >xantbine 

(35) l-[2-(34IiK>fophenyl)e%l]-3-methyl-7-(2-methyl-54luorobenzyl)-8-(3- 
am i n opi peri di n - 1 -y \ )~\an t hi a e 

(36) 142-(3-nitropheny])e%1]-3-methyl-7-(2-meth 
aminopiperidin- 1 -yl)-xanthine 

(37) H244-methyl phenyl^ 
aminopiperidin- 1-yl)- xanthine 

(38) l-[2-(4-hydroxypheriyl)ethyi]-3-methyi-7-(2-methy1-5-fluoroben2yl>8-(3- 
aroi nopiperidin-1 -y I )-xanthine 

(39) 1 -[2-(3-hydfoxyphenyl)ethyl3-3-methyi-7-(2-methyl-5-f1uofobenzyl )-8-(3- 
ami nop? peri di n ~ 1 -y I )-xa.nf bine 

(40) l-[(methoxycarbonyl)methyl]-3-methyl-7-(2-methyI-5-fluorobenz>'!)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(4 1 ) 1 -|2-( ni ethox v carbon y I )ethy 1 J-3-methy I -7-(2-nietby ! -5-fl uorobenzy ! )-8-(3 - 
aminopiperi di n- 1 -yl)-xanthi ne 

(42) l-phenyi-3-methyl-7-(2-methy}-5-fluoR^en^i)-8^3-aminopiperidm-l-yl)- 
xanthine 

(43) l-[2-(3,5-difluorophenyl)ethyl]-3-methyl-7-(2-methyl-5rfluorobenzyl)-8^3- 
ami nopi p eri di n - 1 -y I )-x.an thi ne 

(44) l-[2<2,6^ifluorophenyl)t^y}]-3-methyl-7<2-metbyl-5-fluoroben2yl>8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(45) 1-[2-(tbiopben-3-yl)-2-oxoetbyl]-3-metbyl-7-(2-metbyl-5-fluorobenzyl)-8-(3- 
aminopiperidm-1~yl)-xanlhine 

(46) l-[2-(3-cyanomethoxypbenyl)-2-oxoetbyl]-3-methyl-7-(2-methyl-5- 
fluorobenzyi)-8-(3-aniiiiopiperidin-l -yl)-xan thine 

(47) l-[2-(34>enzyloxyphenyl)-2^xoetbyl]-3-methyl-7K2-metbyl-5-tluQrobenzyl)-8- 
(3 -ami nopiperi din- .1 -y 1 )-xanthi ne 

(48) I-[2-(3-phenylsulfonyloxypbenyl)-2-oxoetby!]-3-methyl-7-(2-methyl-5- 
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fliK>robenzyi)~8~(3-aminopiperidhi- 1 -yi)- xanthine 

(49) l-[2-{3-hydroxyphenyl>2-oxo^^^ 
aminopiperidin- 1 -yl)-xanthine 

(50) H2<3,5^meftoxyphenyl)ethyip^^ 
aminopiperidi n- 1 -yl)-xanthi ne 

(5 1 ) I -[3 -(methoxycarbony ! )propy l]-3 -methy j~7-(2 -m ethyl - 5 -tl .uorobenzy l)-8-{ 3 - 
ami nopi peri din - 1 -y 1 )-xanth.i ne 

(52) l-{2-[4-(ethoxycari5onyl)phenyl]ethyl}-3-metby!~7-(2-metl'jyl~5-f1uorobenz;yl)-8- 
(3 -ami nop? peri din - 1 -y 1 )-xanthi n e 

(53) 1 -(phenyl sul fany i m ethyl )-3 -methy i -7-(2-methy I -5-tl uorobenzyi)-8-(3 - 
aminopiperidin- 1 -v ^-xanthine 

(54) 1 -(phenyl sufl ny I methy 1 )-3 -methy 1 -7-(2~memy I -5-fl uorobenzy l)-8-(3 - 
aminopiperidin- 1 -ylj-xanthine 

(55) 1 -(2-methoxy carbonyI-2-propen- 1 -yl>3-methyl-7-(2-methyl-5-fluorobenzyl)-8- 
(3-aminopi peri di n- \ -yl Vxanthi ne 

(56) 14(pyridin-2-yl)me%!]-3-raethy!-7<2-raethyl-5-fluorobenzyl)-8-(3- 
aminopiperidin- l-yl)-xanthine 

(57) H2-(3-phettyloxyi>henyl)-2-oxo-ethyl>^ 
(3-aminopiperidin-l-yl)-xanthine 

(58) l-[2~(3-anuno~pheny!)-2-oxo-ethylj-3-methy!~7-(2-methy!~5-fluorobenzy1)-8-(3~ 
aminopiperi di n- 1 -y 1 )-xanthi ne 

(59) 1 -(2- (3-[bis(methanesulfony1)-ainino3-phenyl } -2-oxo-ethy!)-3-methyl-7-(2- 
methy 1 -5-fl uorobenzy 1 )-8-(3 -ami nopi peri di n- 1 -yl )-xanthine 

(60) l-[2-(2-bro.nu>5-divnethylavnino-pheRyl)-2-oxo-ethyi]-3-.m 
fl .uorobenzy i)-8-( 3 -aminopl peri di n- 1 -y i)-xanthi ne 

(61) l-[2-{3-nitro-phenyl)-2-oxo-ethyl]-3-methy!-7-(2-methyl-5-fluorobenzyl)-8K3- 
aminopiperidin- 1 -yO-xanthme 

(62) 1 ~[2~( 3 -methoxy cargbony 1 amino-phenyl )~2-oxo-ethy ! J -3 -methy !-?-{ 2-methyl - 
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5-fluorobenzyl >~8-{ 3 -aminopiperidin-l-yl)-xanthme 

(63) H2-(3-acetyiannno-pbenyl^ 
8-(3-ami nopiperidin- 1 -y I )-xanthine 

(64) 1 ~[2~(3- • iTttbo\ycarboiiylaBuno)carbon\i|anu no | -phenyl)-2-oxo-ethy{]-3- 
methyl-7-(2-methyl-5-fluord)enzyl)-8-(3-aminopiperidin-1-yl)-xanthine 

(65) l-[2-(3-cyanometbylamino-phenyl)-2-oxo^tbyl]-3-methyl-7-(2-niediyl-5- 
fluorobenzy l)-8-( 3 -am i n opi perid i n- i -y!)-.\anthine 

(66) l-[(thia£o)-2~yl)metby!]^^ 
am inopi peri din- 1 -y l)-xanthi rte 

(67) I -[(isoquinolin- 1 -yI)methyl]-3-methyl-7-(2-methyI-5-fluorobenzyi)-8-(3- 
aminopl peridin- 1 -yl)-xanthine 

(68) 1 -[(isoqui noli n~4-y I }m ethyl j-3~metby 1 -7-(2~methy ! -S-fl uorobenzy S )-8~(3 - 
aminopiperi di n- 1 -y l)-xanihi ne 

(69) l-[(benzo[d]isothiazoI-3-yl^ 
ami nopi peri din - 1 -y I )-xantbine 

(70) H(benzo[dji$oxazok3~yl)me%^ 
aminopiperidin-'l-yl)-xanthine 

(71) l-[(pyridin-3-yl)me%i]-3-methy!-7<2-methyU5-fIuorobenzyl)-8-(3- 
aminopi peridin- 1 -yl)-xanthiiie 

(72) 14(pyrid.in-4-yl)methyl]-3~methyl-7<2-methyl-5-fluorobenzyl)-8-(3- 
aminopiperi di n- 1 -y 1 )-xanthi ne 

(73) l-[(isoxazo!-3-yl)methyl]-3-methyl-7<2-methyl-5-rluorobenzyl)-8-(3- 
ami nopi peri din - 1 -y I )-xanthi ne 

(74) H(.l-naph%S)methyl^^^ 
aminopi peridin- 1 -yl)-xantbine 

(75) l-[(aminocarbonyl)methy13-3-niethyl-7-(2-methyl-5-fluorobenzy!)-8-(3- 
aminopiperidin- 1 -yl)-xanthme 

(76) l-[2^3-methanesulfonylamino-phenyI)-2-oxo^tbyl]-3-methyI-7-(2-methyl-5-' 
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fluorobenz5.1)-8-(3-aiiiinopiperidin-l-yl)- xanthine 

(77) H2-(2-nitro-phenyI)-2-oxo-ethy^ 
aminopl peridin- 1 -yl)-xanthine 

(78) H2~(2-anihKvphenyl)-2-oxo~ethy^ 
aminopiperi di o - 1 -y 1 j-xarrthi ne 

(79) I -[2- {3-[(methyIamino)tlnocarbonyiamino]-phenyl }- 2-oxo-ethyi]-3-methyl-7-(2- 
methy 1-5-0 uorobenzy 1 >-8-{3 -aminopi peri di n- 1 -y 1 ^-xanthine 

(80) l-[2-(2-acetyiami.no-pheny! }-2-oxi>-ethyi]~3-.niethyl-7-(2~methyl-5-fluofobenzyl)- 
8-(3-anrinopipericlm- 1 -y])-xanthsne 

(81) H(6-methyI-pyridin-2-yi)methylJ^ 
aminopiperidin-1 -yl)-xanthine 

(82) l~[(l~methyl-lH-mdazol~3~yO^^ 
(3-aminopiperidin- i-yl)-xanthme 

(83) 1 -(2- {3-[(methoxycarboiiyl)methy!amino]-phenyI } -2-oxo-ethy ] )-3 -methyl - 7 -(2- 
methy I -5-fl uor obenzy I )-S-(3 -ami nop! peri di n- 1 -y 1 )-xanthine 

(84) l-cyam>meihy!-3-methyl-7-(2~me^ 
xanthine 

(85) l-[2-(2-hydroxy-pheny!>2-oxo-e%13-3-methyl-7-(2-methy!-5-fluoroben^i>8- 
(3-amifiopiperidin-l-yl)-xanthine 

(86) 142~(2-rnethanesulfony!~phenyl)-2-oxo~ethylj-3-metbyl-7-(2-methy!~5- 
tl uorobenzyl )-8-(3 -ami nopi peri din- i -yl)-xanthine 

(87) 1 -[2- {2-[(methoxycarbonyl)methoxy]-phenyI } -2-oxo-ethy(]-3-niethyi-7-(2- 
methy 1 -5-fl uorobenzy l)-8-(3 -ami nopi peri di o- 1 -y 1 )-xanthine 

(88) l-[2-(2-cyanomethoxy4>henyl)-2~oxo-etby!]-3-methyi-7-(2-rnethy!-5~ 
fliiorobenzy I )-8-( 3 -am inopi peri di n- 1 -y i)-xanthi ne 

(89) 1 -(2-{ 3-[(methy!ami nocarbonyl)methoxy]-phenyl }-2-oxo-ethyi)-3-methy!-7- 
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(2-m ethyl -5-0uorobenzy i )-8-( 3 -aminopiperidin- 1 -yl)-xanthi ne 

(90) l-(2-{3-[(aminocarbonyl)methoxy3-pheny!}-2-oxo-ethyI)-3-methyl-7 
5-fluorobenzyl)-8-(3-aminopiperidin-l-yl)-xanthine 

(91) 1 ~(2~{3-[(di methy lam i nocaibonyl)amino]-phenyl } -2-oxo-et.hyl )>3~methyl~7-{2- 
methyl-5-fluorobenzyl)-8-(3-aininopiperidin-l-yl)-xantiiine 

(92) 1 -(4-oxo-4H-chromen-3 -y!)-3-raethyi-7-(2-methyl-5-fluorobenz>d)-8-(3- 
ami nopi peri din - 1 -y 1 )-xanth.i ne 

(93) l-[(3-methy!~pyridin-2-y!)me%13-3~methyl-7-(2~methyl-5-fl 
am inopi peri din- 1 -y l)-xanthi ne 

(94) H(5-niethyl~pyridin-2-yi)me^ 
aminopiperidin- 1 -yl)-xanthine 

(95) 1~[(4~nmilryl-pyridin-2~yi)me% 
aminopiperi di n- 1 -y 1 )-xanihi ne 

(96) I-[(quinolin-4-yl)metbyI]-3-methy!-7-(2-methyi-5-fluorobenzyi)-8-(3- 
ami nopi peri din - 1 -y I )-xantbme 

(97) 14(quinolin-8-yl)mediyi3~3-methyI-7<2-methyI-5-fluorobenzyi)~8-(3- 
aminopiperidin-i-yl)-xantbine 

(98) H(5-ttitro4soquinoHn-l-yI^ 
aminopiperidin- 1 -yl)-xanthine 

(99) l-[(2~oxo-l > 2-dihydroHiuir)oiin~4-y!)methylj-3-metbyl-7-(2-methy!~5- 
tl uorobenzyl )-8-(3 -ami nopi peri din- i -yl)-xanthine 

(100) H(5-amin0-isoqumolin-l-yl)met!^ 
(3 -ami nopi peri di rs- 1 -yl )-xanthi ne 

(101) l-[2^3-aminosulfonyl-pberiyl)-2-oxo-ethy)3-3-metbyl-7-(2-metbyl-5- 
fl .uorobenzy i)-8-(3 -aminopi peridi n- 1 -y i)-xanthi ne 

(102) J-(2-phenoxy-ethyl)-3-methyl-7-(2-metbyi-5-fluorobenzyi)-8-(3- 
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aminopiperidin- l~yl)~xantbine 

{ 103) 1 <arboxymethyl-3-methyI-7-(2-methyl-5-fluorobenzy l)-8-(3 -ami nopi peri din - 1 - 
yl)-xantbine 

(104) 1~(3~carboxy-propyl)-3~methyl-7^2Htnemy 
l-yl)-xaiitliine 

(105) i42-(4^arboxy-phenyl>thyl3-3-methyl-7-(2-methyI-5-fluorobenzyi)-8-(3- 
ami nopi peri din - 1 -y 1 )-xan thi ne 

(106) l-(2~phenyl~ethyl)-3~metbyl-7^2-methyI-541uorobenzyi)-8-(3-aminopiperidin-'l- 
yl)-xanthine 

(107) l-[2-(3-ammo-pben>1)e%13-3-methyl-7^2-methyI-S-fluorobenzyl)-8-(3- 
aminopiperidin-l -yl)-xanthine 

(108) H2Hpyrrolidin-t-yi)ethy^^ 
aminopiperidin- 1 -y])-xantbine 

(1 09) 1 -[2-(pi peri di n- 1 -yl)ethy l]-3-methyl-7-(2-metbyl-5-fluorobejizyl)-8-(3- 
ami nopi peri din - 1 -y I )-xantbine 

(110) 142<morpholm-4~yl)etbylj-3-methyl-7-(2-metbyl-5-tluorobenzy1)-8-(3~ 
aminopiperidin- l-yl)-xanthine 

(111) l42-(pipera^in4-yl)etbyl]-3-methyl-7-(2-methyl-5-fluorobenzvd>8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(112) H2^4-methyli>iperazin~l^ 
aminopiperi di n - 1 -y 1 )-xanthi ne 

(1 1.3) l<3-hydroxypropyl)-3-methyl-7-(2-methy!-5-fli»robenzyl)-8^3-aminopiperidin- 
l-yO-xanthine 

(1 14) l-(3-metboxypropyi)-3-Riethy]-7-(2-methy]-54liiofobenz>d)-8~(3-anun 
I -yl)-xanthine 

(1 15) l-(3-ethoxypropyl)-3-raetbyI-7-(2-metby!-5-fluorobenzy!)-8-(3-aminopiperi 
yl)-xantbine 

(1 16) H.M rf ' me % ,arm 

am i nopi peri di n- 1 - y 1)- x a i u h i n e 
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(1 1 7) 1 -[3-(pyrroIidin- 1 -yl}propyl]-3-methy1-7<2-me%l-5-f1uorobenz>'!)-8-(3- 
ami nopiperidin- 1 -y 1 )-xamhme 

(118) l43Kmorpholin-4-yi)propyl3-3-methyl-7^2-metiiyI-541uorobeji2y!)-8-(3- 
am i n opi peri di n - 1 -y \ )-xan t hi a e 

(1 1 9) 1 -[3-(piperazin-l-yl)propy1 ]-3-metJiyl-7-(2-methyl-5-fluorobenzy!)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(120) 1-[3^'4-methyl-piperazin-Iyl)propyl)-3-m^hy{-7<2-methyl-5-f1uorobe«zyi)-8-(3- 
aminopiperi ds n- 1 -yl)-xanihi ne 

(12 i) l-(pyrrolidin-l-yl<arbonylmethyl)-3-methyl-7-(2-methyl-5-f]uorobetizyl)-8-(3- 
aroi nopiperidin- 1 -y I )-xanthine 

{ 1 22) 1 -(pi peridin- 1 -y l-carbonyimethyl)-3-metby!-7-(2-methyi-5-fluofobenzyl)-8-(3- 
am i n ops p eri dt n ~ 1 -y I )-xan thi n e 

(123) l-(morpholin-4-yl-carbonylmethyI)-3-methyl-7-(2-methyl-5-fluoroben2yl)-8-(3- 
aminopiperidm- 1 -yl)-xanthine 

(124) 1-[2-(3-fluoro^hydroxy-phenyl)-ethyl]-3-methy!-7-(2-methyl-5-f1uorobenzyl)-8- 
(3-armnopiperidin-l-yl)-xanthine 

(125) l-[2<4-methoxy-phenyl)-ethyl]-3-rnethyl-7-(2-methyl-5-fiuorobenzyi)-8-(3- 
ami nopiperidin- 1 -yl)-xanthine 

( 1 26) 1 -[2-(4-ethoxy-phenyI)-ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-(3- 
aminopi peridin- l-yl)-xanthifie 

(127) l-(2-{4-[(caH30xymethyl)oxy]-phenyl}-ethyl>3-methyl-7-(2-methy1-5- 
tluorobenzy!)-8-(3-aminopiperidin-l-yi)-xamhine 

(128) 1-[2-(2-fluoro-5-hydfoxy-phenyl)-ethy^^^ 
(3 -ami nopi peridin- 1 -yl )~xao thine 

(129) l-[2-(3-methoxy-pbenyt)-ethyl]~3-me%^ 
ami nopiperidin- 1 -y I )-xanthine 

(1 30) 1 - ( 2-[3-(carboxymethy loxy)-pbenyl]-ethyl }-3-methy 1 -7-(2-methy 1 -5- 
fliiorobenzyi)-8-(3-a,minopi peridin- 1 ~yi)~xanthine 

(1 3 1 ) I -(2-{ 3-[(ethoxy carbonyl)methy1oxy ]-phenyi }-ethy l)-3-methyl-7-( 2-niemy!~ 
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5-fluorobenzy] }-S-( 3 -aminopiperidin-l-yl)-xanthme 

{ 1 32) I -[2-(2-hydroxy-phenyl)-ethyl]-3-metliyl-7-(2-methyl-5-fluorobenzy!)-8-{3- 
aminopl peridin- 1 -yl)-xanthine 

(133) l-[2-(2-methoxy-phenyl)-ethy!]-3-methyl-7-(2-methyl^ 
aminopiperidi ti- 1 -yl)-xanthi ne 

(134) 1 - { 2-[2-{carboxy methy I oxy)-phenyl]-ethyl }-3-methy l-7-(2-methy 1-5- 
fiuorobenzy !)-8~( 3 -am i n opi perid i n- i -y!)-\anthine 

( 1 35) l-(2-{ 2-[(methoxycarbonyl)methyloxyJ-phenyl}-ethyl)-3~metbyl~7-(2>methyl-'5- 
fluorobenzyI)-8-(3-aminopiperidin-l-yi)-xanthine 

( i 36) 1 -[2-(4-bydroxymethyl-phenyl)-ethyI]-3-methyi -7-(2-methyl-5-fSuorobenzy l)-8- 
(3 -arainopi peri din- 1 -yl )-xan thine 

(137) l-{244-(methoxycart>0-nyl)-phenyiJ-ethyl}-3-methyl-7-(2~methyl-5- 
fluorobenzyi)-8-(3-ami{iopiperidin-i-yi)-xanthioe 

(138) l-{2-[4-(carboxymethy!)-phenyl]-ethyl)-3-methyI-7-(2-methyl-5-fluorobenzyl)- 
8-(3-arni«opiperidin- 1 -yl)-xanthine 

(139) H2-{44(methoxycarbonyl)me% 
fluorobenzyi)-8-(3-aminopiperidin-1-yi)-xanthine 

(140) l-{2-[4<2-carboxy^thy!)-phenyl]-ethyl)-3-methyI-7^2-me%l-5-fluorobenzyI> 
8-(3-ami .nopi peri din- 1 -y I )-xanthi ne 

(141) 1^2~{4-[2<metboxycaitonyl)-etby!]-pheny1}-3-metliyl-7K2-methyi-5~ 
tl uorobenzyl )-8-(3 -ami nopi peri din- i -yl)-xanthine 

(142) 14.2<3-methyUpbeny!)-ethy!]-3-methyl-7-(2-metbyl-5-fluorobenzyl)-8-(3- 
ami nopi peri din - 1 -y I )-xanthi ne 

(143) l-[2^3^arboxy-phenyl)^thyI]-3-meUiyl-7^2-methyl-5-{Juorabenzyl)-8-(3- 
aminopi peridin- 1 -yl)-xanthine 

(144) I - { 2-[3 -(eth oxycarbonyl )-phenyl]-ethy \ } -3 -methyl -7-{2-methyl-5 -fluorobenzyl )- 
8-(3 -ami nopi peri din- 1 -y 1 )-xantbi ne 
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( 1 45) 1 - { 2-[3-(carboxy methyD-phenyl J-ethy I) -3-methy! -?-(2~methy 1-5 -fl uorobenzy i )- 
8-(3-ammopiperidin~l-yl)-xantbme 

{ 1 46) 1 -{2- {3-(metboxycarboiwl)raethyi-phenyl }-ethyl)-3-methyl-7-(2-methy 1-5- 
fluorobenzyl)-8-(3-anunopiperidin-1-yl)-xanthine 

(147) 1 - { 2-[3-(2-carboxy-ethyI)-phenyl3-etby 1 } -3-methy 1 -7-(2-metby 1 -5 41 uorobenzy 1 )- 
8-(3 -ami nopiperidin- 1 -y l)-xanthine 

(148) 1 -(2-{ 3-[2-(methoxy carbony l)-ethy l]-pheny I }-e%I)-3-methyl-7-(2-niethyl-5- 
fl uorobenzy ! )-8-(3 -ami nopi peri din- .1 -y I )-xanthine 

(149) l-[2-(2-methyl-phenyI)-etbyl]-3-metbyl-7-(2-methyl-5-fluorobenzyl)-8-(3- 
aroi nopiperidin- 1 -y I )-xanthine 

(150) 1 -[2-(2-carboxy-phenyi)-ethyl3-3-methyl-7-(2-methyl -5-lluorobenzyl)-8-(3- 
am i n ops p eridtn- 1 -y I )-xan thi n e 

(151) l-{2-[2-(metboxycaitonyi)-phenyl]-ethyl}-3-methyl-7-(2-methyl-5- 
fluorobenz>'I)-8-(3-aminopiperi din- 1 -yl )-xanthine 

( 1 52) 1 -f 2-(4-tl uoro-pbenyl)-ethy 1 J-3-metby !-7-(2-methy1 -5-fl uorobenzy ! )-S-(3 - 
aminopiperidin-l-yO-xanthine 

(153) l-[2-(4-chloro-phenyl)-ethyl]-3-methyi-7-(2-methyl-5-fiuorobcmzyl)-8-(3- 
aminopiperidm- 1 -y l)-xantbine 

( 1 54) 1 -[2-(4-brQmo-phenyl)-ethyl]-3-methyl-7-(2-niethyl-5-jfluofobeiizyl)-8-(3- 
aminopi peridin-1 -y l)-xantbine 

(155) J.-[2-(4-cyano-phenyl)-ethyi]-3-meUiyl-7-(2-mediyl-5-t1uorobenzyl}-8-(3- 
aminopiperidin- 1 -yl)~xanthine 

(156) 1-[2-(4-trifiuofomethoxy-phenyl)-ethyl]-3-methyl-7-(2-methyl-5 
(3-aminopiperidin~l~yl)~xan thine 

(157) l-[2-(4-methylsulfanyl-pbenyl)-ethyl]-3-metby1-7-(2-metbyl-5-fluorobenzyl)-8- 
(3 -am i nopi peri di n- 1 -yl)-xanthine 

(158) l-[2-(4-methyl$idfmyi-phenyt)-e^ 
(3 -ami nopi peri din- 1 -y 1 )-xanthi ne 

(159) l-[2-(4-methylsulfonyl-pbenyI)-ethyl]-3-methyl-7-(2-methyl-5- 
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fliK>robenzyI)-8-(3-aminopiperidhi-l-yi)-xanthine 

(160) l-[2<4-trifiuoromethy!-phenyi)-ethyI]-3-methyl-7<2-methy 
(3-aminopiperidin-l-yl)-xan thine 

(161) 1-[2~(4-ajTuno~pheny{)-et:hyI3-3~methyl-7^2~methy!-54luorobeniyl)-8~(3- 
aminopiperidi n- 1 -yl)-xanthi ne 

(162) l-(2- (4-[(methylcarbonyl )amino]-phenyi } -ethyl )-3-oiethy l-7-(2-methy 1-5- 
fiuor obenzy I)-8-( 3 -am i n opi perid i n- 1 -yl)-xanthine 

(.163) H2-{44(methy!siyfony 
fluorobenzy!)-8-(3-aminopiperidin-l-yI)-xanthine 

(164) l-{2-[4-(aminocarbony!)-phenyl]-ethyl}-3-methy!-7^2-methyl-5-f!uorobenzyl> 
8-(3-ami nopipe.rid.in- 1 -y I )-xanthine 

(165) l-{2~[4-(rnethylaininocarbonyl)-phenylJ-ethyl}~3-methyl-7~(2-methyl-5~ 
fluorobenzyi)-8-(3-aminopiperidin-i-yi)-xanthine 

(166) l-(24.4<dime%!aminocarbonyl)-phe«yl]-ethyl}-3-me%!-7<2-raethyl-$- 
fluorobenzyl)-8-(3-aniinopiperidin-1-yi)-xan thine 

( .1 67) 1 - { 2-[4-(aminosulfonyl )~ph eny I J-ethyl ) -3 ~m ethy 1 -7-(2-methy I -5-fl uorobenzy 1 )- 8~ 
(3 -ami nopi peri din- 1 -y 1 )-xanthi ne 

(168) H2-[4-(methylamioosulfony 

fl uorobenzy i )-8-(3 -ami nopi peri din- 1 -y 1 )-xanthine 

(169) H2~[4-(di methyl ami nosull^ 

tl uorobenzy 1 )-8-(3 -ami nopi peri din- i -yl)-xanthine 

(170) 14.3-(ethoxycarbonyl>propy!]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-(3- 
ami nopi peri din - 1 -y 1 )-xa«thi ne 

(171) l-[2-(3,4-dimethy!-phenyl)~ethylJ-3-me%l-7<2-methyl-5-t1uorobenzyl)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(172) l-[2^2-fluorc>-5^hloro-phenyl)-e%l]-3-methyl-7-(2-methyi-5-fluorobeniyi)-8- 
(3 -aminopi peridin - i -y I )-xanthin e 

(173) H2~{3>d.imeihoxy~pnenyl)~e% 
am i nopi peri di n- 1 - y j ) - x a i u h i n e 
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( ! 74) 1 -[2<naphthalen-2-yl)~e^ 
aminopiperidin- 1 -y l)-xanthine 

{ 1 75) l-[2-(pyrilidin-3-yl )-ethy!]-3-raethyl-7-(2-raethyl-5-fliiOfobenzyl)-8-(3- 
am i rs opi p eri di n ~ 1 -y 1 )-x.an t hi n e 

(176) l-[4-phenyl-butyl]-3-methyl-7-(2-methyl-5-f1uorobenzyl>8-(3-aminopiperidin-l- 
yl)-xanthine 

(177) l-(2iiheny!sulfanyl-ethyl)-3-raethyl-7<2~methyl-54luoTO^ 
aminopiperidin-l-yl)-xanlhine 

(178) l-(2-phenylsulfuiyl-ethyl)-3-meihyi-7-(2-methyl-5-f1uorobenzv'l)-8-(3- 
aroi nopiperidin- 1 -y I )-xanthine 

{ 1 79) 1 -(2-phenyhuIfony ! -ethyl)-3 -methyl -7-(2-methy I -5-fluorobenzyl)-8-(3- 
a? m nop? peri di n ~ 1 -y I )-xa.nthine 

(180) ]-[2-(3-flwro-phenyl)-2-oxo-e%^^ 
aminopiperidin- 1 -yl)-xanthine 

( 1 81) 1 -f 2-( 3 -eh! oxo-pheny 1 )-2-oxo-ethyi j-3 -methyl -7-(2-methy I -5-fluorobenzyl)- 8-(3 - 
aminopiperidi n- 1 -yl)-xanthi ne 

(182) l-[2-(3-bronio-phenyi)-2-oxo-ethyl3-3-methyi-7-^2-methyi-5-fluorobeiizyl)-8-(3- 
anii.nopipe.ri din- 1 -yl)-xanthine 

(183) l-[2-(3-methyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-(3- 
aminopi peridin-1 -y l)-xanthine 

(184) l-[2<3-trif1uoromethyl-pheny1)-2-oxo-ethylj-3-methy1-7-(2-methyI-5- 
tl uorobenzyi)-S-( 3 -aminopiperidi n- 1 -yl )-xanthi ne 

(185) 1-[2^2-me%l-pheny!)-2-oxo-ethylJ-3-methyi-742-raethyi-5-fluQrobenzyl)^^3^ 
aminopiperidm-l~yl)-xanlhine 

(186) l-[2-(3-difluoromethoxy-phenyI)-2-oxo-ethyi]-3-methy!-7-(2-methy1-5- 
fluorobenzyI)-8-(3-aminopiperidin-! -yl)-xan thine 

(187) l-[2-(3-trifluoromethoxy-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5- 
■fluorobenzyi)-8-(3-aminopiperidm-l-y!)-xanthine 

(188) l-[2-(3-ethoxy-phenyl)-2-oxo-ediy1]-3-methyl-7-(2-methyl-541uorobenzyl)- 
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8-(3 -aminopiperi di n- 1 -y 1 )-xan thi tie 

( i 89) 1 -[2-(3-i sopropyIoxy-phettyl)-2-oxo-ethyI3-3-methy!-7-(2-methyl-5- 
fl uorobenzy ! )-8-(3 -ami nopiperi din- 1 -y ! )-xanthine 

(190) 1-[2^3<cyclopropyloxy~pheByl)-2K>xo^%l>3-m^hyi-7-(2-rnethy^5-. 
tluorobenzyl)-8-(3-aminopiperidin-l-yl)-xanthine 

( 1 9 1 ) 1 -[2-(3-cyciopentyloxy-phenyJ>2-oxo-et1iyl]-3-raethyl-7-(2-methyl-5- 
fiuorobenzy I)-8-( 3 -am i n opi perid i n- i -y!)-.\anthine 

(192) ).42-(3^yciopropyim^ 
fluorobenzyI)-8-(3-aminopiperidin-l-yI)-xanthine 

{ 193) 1 - { 2-[3 -(2,2,2-tri fiuoroethoxy )-pheny1 J-2-oxo-ethy! } -3 -m ethyl - 7- ( 2-methyl -5 - 
f]uorobenzyl)-8-(3-aminopipefidin-I-yl)-xanthine 

( 1 94) 1 ~[2~(44iydroxy-pheny i )-2-oxo~ethy lj~3~methy 1 -7-(2~meihy i -5-fl uorobenzy I )-8~ 
(3-aminopiperidin- L-yl)-xanthine 

(195) l-{2-[3<methylcari>on>1amino)-phenyl3-2-oxo^hyl}-3-methyl-7-(2-methyi-5- 
fluorobeiizyi)-8-(3-aminopiperidm-1-yl)-xan thine 

(.196) l-{243-(aminocaroonyiamnK>)~pheny 
fluorobenzyi)-8-(3-aminopiperidin-1-yi)-xanthine 

( 1 97) 1 - { 2-[3 -(methy !ami nocarbony I ami no)-pheny l]-2-oxoethy! j -3 -methyl -7-(2- 
methyl-5-fiuorobenzyl)-8-(3-aminopipeddin-l-yl)-xanthme 

(198) 1 ~{2^3-(dim^hy)aminocarbonylamino)-pbenyl]-2-ox(>etbyl } -3»m.ethyI-7-(2- 
methyl-5-fluorobenzyl)-8-(3-aminopiperidin-l-yl)-xanthine 

(199) U{'2-[3^etbylsu!fonylammo)-phenyl]-2-oxo^%l}-3-methyi-7<2-methyl-5- 
fluor obeiizyl )-8-( 3 -am in opi per idin- 1 -y!)-xan thine 
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(200) 1 - { 2-[3 -(aminosul fony 1 )-pheny I j-2~oxo-ethyl } -3-nsethy 1 -?-(2~meihy I - S- 
fluorobenzy!)-8-(3-aminop.iperidm-l-yi)-xantbine 

(20 1 ) 1 - { 2-[3-(methy I aminosuifony i )-phenyl]-2-oxo-ethyl } -3-methyl-7-(2-methyl-5- 
fluorobenzyi)-8-(3-anunopiperidin-1-yi)-xanthme 

(202) l-{2-[3-(dimetbylaminosu]fonyl)-pbenyi]-2-oxo-ethyl } -3 -methyl -7-(2-methyl-5- 
fluorobenzy l)-8-( 3 -aminopiperi din- 1 -yl)-xanthine 

(203) 1^2K'3^tiiyny!-phenyl)-2-oxo^yl]0-me%l-7^2-methyl-5-{1uoroben2yl)-8-(3- 
aminopiperidin-1-yl)-xanlhme 

(204) 1 - [2-(3 -cyano-pheny 1 )-2-oxo-ethyl]-3-methy 1 -7-(2~methy 1 - 5-fluorobenzy I )- 8-(3 - 
am i nopiperi di n - 1 -y I )-xan th i ne 

(205) l-{2-[3-(amimxarbonyi)^^ 
fluofobenzyi)-8^3-anunopiperidjn-]-yi)-xanthifie 

(206) 1 - { 2-1 3 -(metby 1 ami nocarbony l)-phenyl ]-2-oxo-ethyl } -3 -methyl-7-(2-methyi-5- 
tluorobenzyI)-S~(3-aminopiperi din- 1 -yl)-xanthioe 

(207) 1-{2-[3-(diniethy1aminocarbonyl)-phenyr]-2-oxo-ethy! }-3-inetbyl-7-(2-metliy!-5- 
tl uorobenz.y I )-8-(3~ami nopi peri din- 1 -y ! )-xatithine 

(208) 1 - { 2-[3 -(m ethy IsuJ fany I )-phenyi ]-2-oxo-ethy1 } -3 -methyl -7-(2-m ethyl -5- 
fluorobenzyl)-8-(3-aniinopiperidin-!-yI)-xanthine 

(209) l-(2-[3<metbylsulfinyl)-phenyl]-2^xo-ethyl}-3-methyl-7-(2-methyl-5- 
fluorobenzyi)-8-(3-anvbK)p.iperidiR-1-yi)-xanthine 

(210) l-{2-[3<methylsultbnyl>pbenyI]-2-oxo-ethyl}-3-methyl-7-(2-methyi-5- 
tluorobenzy!)-8-( 3 -aminopiperi din- I -yi)-xanthine 

(2 1 1 ) 1 - [2-(3 , 5 -dirnethy i -phenyl )-2-oxo-ethyl j-3-methy 1 -7-(2-methy I -5-fluorobenzy I )- 
8-(3-atni.nopipe.rid.in-l-yl)-xantbine 

(2 12) 1 - [2-(3 -fl uoro-5-methyl -phenyl )-2-oxo-ethyl]-3-methy 1 -7-(2-methyl - 5- 
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fluorobenzyi)-8~(3-aminopiperidm- 1 -yi)- xanthine 

(213) 1 42-{pyrridin-3-yl)-2-oxo-ethyi3-3-methy!-7-(2-methyl-5 
aminopi peridin- 1 -yl)-xanf.hine 

(214) 1-[2^furan-2~yi)-2-oxo-ethy!]~3-nieihyI-7-(2-methy)»54luofobenzyl)~8~(3- 
ami nopiperidi ti- 1 -y])-xanihi tie 

(215) H2Kthiophen-2-yl)-2-oxo-e%i^ 
ami nopi peri din - 1 -y 1 )-xanth.i ne 

(216) l-[2<thiazoI-2-yl)~2-ox.o-ethylj-3-melbyl~7-(2-me{hyI- 
am inopi per t din- 1 -y l)-xanthi ne 

(2 1 7) I -[2-(thiazol -5-yi)-2-oxo-ethyl3-3-methyl-7-(2-methyi-5-fluorobenzy0-8-(3 - 
aminopiperidin- 1 -yl)-xanthine 

(2 1 8) 1 - [2~(thiazol -4-y I )-2-oxo~ethy 1 j-3-.methy I -7-(2-meihy i -5-fl uorobenzy 1 >8-(3 - 
ami nopiperi di n- 1 -y 1 )-xanihi ne 

(219) I-(2-phenyb24iydrox7imino-ethy1)-3-methyi-7<2-methyi-5-fluorobenzyl)-8-(3- 
am i nopi peri din - 1 -y I )-xamhuie 

(220) H2-phenyl-2nmeihoxyimmo-e%^ 
aminopiperidin- l-yl)-xanthine 

(221) l~(2-oxo-propyl)-3-methyi~7^^ 
yljhxanthine 

(22:2) 1^2^xo-bulyl>-3-metbyl-7-(2-metby{-5-fluorobenzyl)-8-(3-aminopiperidinrI-y1)- 
xanthine 

(223) l-(3-methyl-2-oxo-butyl)-3-methyi-7-(2-methyl-5-{!uorobenzyl)-S-(3- 
ami nopi peri din - 1 -y I )-xarsthi ne 

(224) l-(2-cyclopropyl-2-oxo~e^ 
aminopiperidin- 1 -yl)-xanthine 

(225) l-{2-cyciohexyi-2-oxo-ethyI)-3-raethyl-7-(2-methyl-5-fluorobenzyl)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(226) 1^3^methylan«nc)-2,3^ioxxvpropyl)-3-metbyl-7-(2-methyl-541uorobenzy))-8- 
(3-aminopiperidin-l-yl)-xanthine 
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(227) 1 -[3~(piperidin- 1 -yI)-2,3-dioxo-propyi]-3-me%l-7-(2-methyl-5-fluorobenzyl)-S- 
(3 -aminopiperidin- 1 -yl)-xanthine 

(228) l-(2-phenyl-2-hydroxy-eihyl)-3-methy!-7-(2-methyl-5-tluoroben2j?l)-8-(3- 
am i n opi peri di n - 1 -y ! }~xan t hi a e 

(229) )-(2-phenyl-2-hydroxy4Uopyl)-3-methyl-7^2-methyl-541uorobenzyl)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(230) H2-|menyi-2-medKxxy-ethyI)-3-m 
aminopiperidin-1-yl)-xanlhine 

(23 i) l-[(quinazoliii-4-yl)methyl|-3-methyl-7-(2-methy!-5-fl«orobenzyI) 
am i nop i peri di n - 1 -y I )-xan t h i ne 

(232) l-[(5-me%l4soxazol-3-y!)me4hyi]0-me%{-7^2-me%l-5-fluoroben^l)-8-(3- 
am i n ops p eridin- 1 -y I )-xars thi n e 

(233) 14loxazol-2-yl)methyl]-3-methy]-7-(2-methyI-5-fluorob«izyl)-8-(3- 
aminopipeiidin- 1 -yl)-xanthine 

(234) 1-£(l.H-indazol~3-yi)metiiyl3-3-m^ 
aminopiperidin-1-yl)-xanthine 

(235) 14(54luorcvbcnizo[d]isothiazoI-3-yl)meihyi]-3-methy1-7-(2-methyl-5- 
fluorobenzy!)-8-(3-aniinopiperidjn-!-yI)-xanthine 

(236) l-[(5-fluoro-benzo[d}isoxazoi-3-yl)niethyl]-3-methyl-7-(2-methyl-5- 
fluorobe.nzyi)-8-(3-a«vtnop.iperid!R-1-yi)-xa{vthine 

(237) l-[(5-methyl-benzo[d3isoxazol-3-yl)rnethylj-3-methy1-7-(2-methy1-5- 
fl uorobenzyi)-8-( 3 -aminopiperidi n- I -yi )-xanthi ne 

(238) 1-[(5-raefhyl-benzo[d3isod 

tl uorobenzy i )-8-(3 -ami nopi peri din- I -y i )-xant.bi m 

(239) l-(2-cyclohexy!-ethyi)-3-methyI-7-(2-methyl-5-fluorobenzyl)-8-<3- 
aminopiperidin-1 -y I )-xanthine 

(240) l-[2<2-difiuoromethoxy-phenyl)-ethyl]-3-methyl-7<2-methyl-5-fluorobenzyl)-8- 
(3 -ami nopiperi din- .1 -y 1 )-xanthi ne 

(24 1 ) I -[2-(2-difluoromethoxy-phenyI)-2-oxo-ethyl3-3-methyI-7-(2-methyl-5- 
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fluorobenzyl>8-(3-aminopiperidm- 1 -yl)-xanthine 

(242) H2-(24rifluorometh0xy-phen^ 

fl uorobenzy ! )-8-(3 -ami nopiperi din- 1 -y ! )-xanthine 

(243) H2~(indan~4-yl)-2K>xo~ethy^ 
aminoplperidi ti- 1 -ylj-xamhi ne 

(244) I -[2-(benzo[ 1 s 3poxoi^-yl>2^xo^yi3-3-methyW2-methyl-5-fluordjenzyl)- 
8-(3-aminopiperidin- 1 -yl)-xan thine 

(245) l-[2-(2,2-dif1uorO"benzo [1,3] dioxol-4~yl)-2-oxo-ethyl]-3-metbyl-7-(2-metby{-5- 
fluorobenzy!)-8-(3-aminopiperidin-l-yI)-xanthine 

(246) l-[2-(naphtho-^yl>2^xo-e%I3-3-methyl-7^2-methyl-5-f!uorobenzyl)-8-(3- 
aminopiperidin- 1 -yi)-xanthine 

(247) l-[2<2<isopR>py!-phenyl)-2-ox(>ethylJ~3-me%l-7-(2-metbyi-5-fluotx)benzyl).8- 
(3-aminopiperidin- i~yl)-xanthine 

(248) 14>(2^ydopmpyl-phenyl)-2-oxo-ethyl3-3-methy!-7-(2-methyI-5-fluorobenzyl)- 
8-(3-aminopiperidin- 1 -yl)-xanthine 

(249) 142<2-cyc1opent.yl-phenyl)-2-oxo-ethylj-3-methyl-7-(2-metbyl-5-fluorobenzy1)- 
8-(3-ami nopiperidin- 1 -yl )-xanthine 

(250) l-[2-(2-phenyl-phenyi>2-oxo-ethy!3-3-methyi-7-(2-methyl-5-fiuorobenzyl)-8-(3- 
aminopiperidin- 1 ~yl)~xanthine 

(251) l-[2<2^ydopentylmetboxy-phenyl)-2-oxo-ethyI]-3-inelhyl-7-(2-i«ethyl-5- 
tl uorobenzy 1 )-8-(3 -ami nopi peri din- i -yl)-xanthine 

(252) l<3-phenyl-2-oxo-propyl)-3-methyl-7-(2-methy!-5-fluorobenzyi>8-(3- 
ami nopi peri din - 1 -y I )-xarstbi ne 

(253) l<3-phenyl-3K>xo-propyl)-3-methyl-7-(2-methyl-5^uorobenj^l)~8-(3- 
aminopipertdin- 1 -yl)-xanthine 

(254) l42-{2-methylamino-phenyl)-2-oxo-etbyl]-3-raetbyl-7-(2-methyl"5- 
fl uorobenzy i )-8-(3 -ami nopiperi din- 1 -y i )-xantbine 

(255) 1 - {2-[2-(NK;yaTK>methyl-N-rae%l-amino)-phenyl3-2-oxt>^hy I }-3-methyl-7- 
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(2-methyl-5-fluon^nzyl)-8^3-aminq5iperidin-l-yl)-xaiithine 

(256) l-[2^2-^'anomethylamino-ph^yl)-2^xo^%l]-3-methyl-7-(2-methyl-5- 
fl uorobenzy ! )-8-(3 -ami nopiperi din- 1 -y ! )-xanfhine 

(257) 1 -(2-{ 2-[(methoxycarbo.ny i )melhylamifio]-phenyl}-2-oxc>ethyl)-3-'methyl-7-(2- 
methyl-5-fluorobenzyl)-8-(3-aininopiperidin-l-yl)-xaiitiiine 

(258) 142K2-methylsu!fonylamino-phettyl>2^xo-e%i]-3-methyl-7-(2-methyl-5- 
fluorobenzyi)-8-( 3-aminopiperidm- 1 -y!)-\anthine 

(259) l-[2^3-methylan«fK>pbenyl)-2-oxo-ethyi]-3-methyi-7-(2~methyl-'5- 
fluorobenzy!)-8-(3-aminopiperidin-1-yi)-xanthine 

(260) l-{2-[3-(NK;ya«omethyI-N-methy!-amino>-phenyl]-2-oxo^hyI}-3-methyl-7-(2- 
methyl-5-fiuorobe.nzyl)-8-(3-am.inopiperidi«- J -yl)-xanthine 

(26 1) 1 -(2~{3-[(dimethylarnino)sulfonyiaminoJ-phenyI }-2-oxo-ethyl)~3-meihy!-7-(2- 
methy]-5-fluorobenzyl)-8-(3-aminopiperidin-]-yl)-xanthme 

(262) l<2-{3-[(morpboUn-4-yI)sdfo«ylamino]-phenyl}-2K>xo-ethyi)-3-methyl-7-(2- 
methy I -5-tl uorobenzy 1 )-8-(3 -ami nop! peri di n- 1 -y 1 Vxanthi ne 

(263) l-[2-(3-aminosuifonylamino-phenyl)~2K>x(>etbyl]-3-methyl-7-(2-methyl-5- 
fluorobenzyi)-8-(3-aminopiperidin-1-yi)-xanthine 

(264) H2-{3-ethyisuIfbnytamm^ 

fl uorobenzy i )-8-(3 -ami nopi peri din- 1 -y i )-xanthine 

(265) l~[2^3-isopfopylsulfonylai«ino-phenyl>2-oxo^hy}]-3-methyl-7-(2~m^hyl-5- 
tl uorobenzy 1 )-8-(3 -ami nopi peri din- i -yl)-xanthine 

(266) 1 -{'2-f 3-(2-oxo-!midazoHn- 1 -yl)-phetiyl]-2-oxo-ethyl }-3-methyl-7-(2-methyl-5- 
fluorobenzyl )-8-( 3 -am in opi per id in- 1 -y!)-xan thine 
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(267) 1 - { 2-[3 -(3 -m ethyl -2-oxo-i midazoiidme- 1 -yl)-phenyl ]-2-oxo-ethy ! ) -3 -methyl -7- 
(2-m ethy 1 - 5 41 uorobeozy!^ 

(268) 1 - { 2-[3-(3-methyl-2,5-dioxo-imidazo!idine- 1 -yi)-phenyi|-2-oxo-ethy! } -3-methyl- 
7~(2-methyl~5~fiuorobenzyl )~8-{ 3-armnopiperidin~1.~yl)~xan thine 

(269) l-{2-[3^3-methyl-2 > 4-dioxo-imidazoIidine-l-yI)-phenyl]-2-oK<>^thyI}-3-methyl- 
7-(2-methyl-5-fluorobenzyl)-843-aminopip«idini-l-yl)-xanthine 

(270) H(l-raethyI-2-oxo-l>^ 
fluorobenzyi )-8-(3 -ami nopi peri din- ! -yl)-xanthtne 

(27 i) 1 -[(2-oxo-i ,2-dihydro-quinazolin-4-yl)methyl]-3-methyI-7-(2-methyl.-5- 
fluorobenzyl)-8-(3-aininopiperidin-'l-yl)-xan thine 

(272) 1 -[(1 -methy 1-2-oxo- 1 ,2-dihydro-quinazolin-4-yl)methyl ]-3-methyI-7-(2-methyI-5- 
fliK>robenzyl)-8-(3-anvtnopipefidfn-l-yi)-xanthine 

(273) l-[(2-cyano-naphthalen-i-yl)m^ 
aminopiperidin- 1 -yl)-xanthine 

(274) 1-{(6-cyano-tiapbthalen-1-yi)methylj-3-niethyl-7-(2-methyi-5 
aminopiperi di n- 1 -yl)-xanihi ne 

(275) 1 -[(5-cyano-naphthalen- 1 -yi)methyl]-3-rnethyl-7-(2-methyi-5-fluorobenzyl)-8-(3- 
anii.nopipe.ri din- 1 -yl)-xanthine 

(276) l-[(8-methyl-isoquinolin-l-yl)me%^ 
(3 -ami nopiperi di n- .1 -y 1 )-xanthi ne 

(277) l-[(5-cyaiio-isoquinolin-l-yl)methylJ-3-m<rthy!-7-(2-methy!-5-fluorobenzy1)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(278) 1-[(5-aminocafbonyl-isoquinolin-l-y3)methyl]-3-methyl-7-(2-methy3-5- 
tl uorobenzy 1 )-8-(3 -ami nopi peri din- i -y 1 )-xaM.hi tie 
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(279) l-[(5-aminosulfo!iyi-iscK}uinolin-l-yl)methyl]-3-methyI-7^2-methyl-5- 
fluorobenzy!)-8-(3-aminop.iperidm-l-yi)-xantbine 

(280) l-[(5-methylsulfonyl-isoqumo^ 
fluorobenzyi)-8-(3-anunopiperidm-l-yI)-xanthine 

(281) l-[(5-methylsu5fony!amino-isoquinolin-l-yl)methyl]-3-methyl-7-(2-meihy!-5- 
fluorobenzy l)-8-( 3 -aminopiperi din- 1 -yl)-xanthine 

(282) 1 -[(5-niethoxy-isoquinoHn- 1 -yl>»ettiy!3-3-inethyl-7-(2-methyJ-5-f!uorobenzyl>8- 
(3-arainopiperidm-1.~yl)~xan thine 

(283) 1 -[(6-methoxy-isoqui no! in- 1 -yl)methyI3-3-meihyl-7-(2-methy 1-5-fluorobenzyl )-8~ 
(3 -aininopiperidi n- 1 -yl)-xanthine 

(284) l-[(7-methyisu!fonyiamino-isoqu^^ 
fliK>robenzyl)-8-(3-anvtnopiperidin-1-yi)-xanthfne 

(285) l-[(7-cyaao-isoquinolin-l-yl)methy]]-3-metbyl-7-(2-metbyl-5-fltiorobenzy1)-8-(3- 
aminopipersdin- 1 -yl)-xanthine 

(286) 1-[(7-aminocafbo«yl-isoquino1in-l->1)methyl3-3-methyl-7-(2-methy1-5- 
tl uorobenzy I )-8-(3~ami nopi peri din- 1 -y i )-xanthine 

(287) l-[2<2-aryloxy-phenyi)-2-oxo-ethyl3-3-meihyi-7-(2-meihyi-5-fluorobenzyi)-8-(3- 
anii.nopipe.ri din- 1 -yl )-xanthine 

(288) l-[2-(3-{ [(morpholin-4-yl )cafbony I ]methoxy} -phenyl )-2-oxo-ethyl]-3 -methyl -7- 
(2~methyl-54]uQroben^ 

(289) l-[2-(3-carboxymethoxy-phenyl)-2<«o-etby1]-3-methyl-7-(2-methyl-5- 
tluorobenzyi)-S-( 3 -aminopiperi din- I -yi)-xanthine 

(290) 1-[2-(3-methylsulfany1methoxy-phenyi)-2-oxo-ethylJ-3-methy1-7-(2-methyi-5- 
tl uorobenzy i )-8-(3 -ami nopi peri din- 1 -y i )-xant.hi ne 

(29 1) !-[2-(3-methylsu1finyImethoxy-pbenyI)-2-oxo-ethy1]-3-methyI-7-(2-methyl-5- 
fluorobenzy1)-8-(3-aininopiperidin- 1 -yl)-xan thine 
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(292) 142^3-methylsu!fonylmethoxy-phenyI)-2^xo-ethyl>3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-(3-aminop.iperidm-l-yi)-xantbine 

(293) l-[2-(2H>xo-2,3-dihydro-benxoxa2ol-4-y!)-2-oxo-ethyl3-3-methyl-^^^ 
fluorobenzyi)-8-(3-anunopiperidin-1-yl)-xanthine 

(294) l-[2^2^xo-23KUhydro-1H-benzoimidazol-^yl)-2-oxo-ethyi]-3-methy)-7-(2- 
metiiyl-5-fiuorobenzyl)-8-(3-aminopjperidm-J-yl)-xanlhme 

(295) 1-[2-< 'I-niethyl-2-oxo-2,3-dihydro-lH4)enzoiniidazoi-4-yI)-2-oxo-etiiyI3-3- 
methyl-7-(2-niethyi-5-fluorobenzyl)~8^3-aminopiperidm-1.~yl)~xatit:hin^ 

(296) 1 -[2-( i ,3-dimethy!-2-oxo-2,3-dihydro-J H-beo2oimidazol-4-yl)-2-oxo-ethyl]-3- 
methyU7-(2-meihy!-5-fluorobenzy!)-S-(3-aminopiperidin-I-yl)-xattthine 

(297) 1 -S 2-( 1 H-benzoimidazol -4-yl )-2-oxo-ethyl ]-3-methyl-7-(2-methy i-5- 
fluofobenzyi)-8^3-anunopiperid!T]t-]-yi)-xa«thine 

(298) 1 -[2-(2-methyl- 1 H-benzoimi dazoI-4-yl)-2-oxo-ethy i j -3-meth y I-7-(2-m ethyl -5- 
fluorobenzyl)-S-(3-aminopiperi din- 1 -yl )-xanthme 

(299) H2-(benzoxazol-4-yi)-2-oxo 
aminopiperi di n- 1 -yl)-xanlhi «e 

(300) l-[2-(2-methy]-benzoxazol-4-y1)-2-oxo-ethyi3-3-metby1-7-(2-metby1-5- 
fluorobenzyl)-8-(3-aniinopiperidin-!-yI)-xanthine 

(301) l-[2<3-oxo-3,4-dihydro-2H-benzo[l,4Joxadin-5-yl-2-oxo-ethyi3-3-methyl-7-(2- 
methy 1 -5-fl uorobenzy 1 )-8-(3~ami nopsperidin- .1 -y 1 )-xanthine 

(302) l-[2<benzo[13]dioxol-4-yl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)- 
8-(3-ami.nopiperidin- 1 -yl)-xanthine 



WO 201)4/048379 



PCf/JF2«O3/O13i>90 



39 

(3 03} 1 -(1 -methoxy carbonyl- l~phenyl-meihyl)-3~methyl -7-(2-methyl~5-fl uorobenzy 1 )- 
8-{3-aminopiperidin- 1 .-yl)-xanthine 

(304) lKl<arboxy-liibeflyi-methyl)-3-methy 
am i n opi peri di n - 1 -y ! )-xan t hi a e 

(305) ]-(i-anunocarbonyl~i -phenyl 
(3-aminopiperidin- i -yl )-xaothine 

(306) l-(l-methoxycarboiiyi-2-phenyl^thyl)-3-methyl-7-(2-met^ 
(3-aminopiperidin-l ~yl)~xan thine 

(307) 1 -(I -carbonyl -2-phenyl -ethyi)-3-meihyi-7-(2-methy 1 -5-fIuorobenzyl)-8-(3 - 
ami nopiperidin- 1 -y I )-xanthine 

(308) l-(I-aniinocarbonyi-2i>henyl-ethyl)-3-^^^ 
ami nop? peri di n ~ 1 -y I )-xanf bine 

(309) l-[(benzofuran-2-yl)me%l]-3-methyi-7-(2-inethyI-5-fluorobenzy!)-8-(3- 
aminopiperidm- 1 -yl)-xanthine 

(310) 1-[(2^-dihydro4}ettzQfuran-2-yl)m^ 
8 -(3 - am i n opi peridi n~ 1 -y I )-xanthine 

(3 1. i) 1 42<2-aniino-3-cyano-phenyl)-2-oxo-ethyi]-3-methyl-7<2-methyl-5- 
fluorobenzyi)-8-(3-aniinopiperidin-!-yI)-xanthine 

(3 1 2) I-[2-(2-amim>3-f1uoro-phenyl )-2-oxo-ethyl]-3-methyl-7-(2-methyl-5- 
fluorobenzyi)-8-(3-anvtnop.iperid!R-1-yi)-xanthine 

(313) HI methyl -2-phenyl -2^^ 
aminopiperi din- 1 -yl)-xanthine 

(3 14) 1 -[2-oxo-2-(3~oxo-3,4-dihydro-2H-benzop ,4]oxadin-8-yl>ethyl]-3-methyi-7-(2- 
m^%l~5-fluor<^enzyl)-8-(3-amiiu>piperidin-1-yl)-xaflAine 

(31.5) !42-oxo-2<4-methyl-3-oxo-3A<«bydro-2H-benzo[l,4]oxadin-8-y1)-ethyI]-3- 

methyU7-(2-methyI-5-fluor<^enzyI)-8^3-aminopiperidm-l-yl)-xanthine 

(3 1 6) 1 -[(2-oxo-2H-chfomen-4-yi)methy ! ]-3-methy!-7-(2-methyl-5-f1uorobenzy 1 )- 
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8~(3-armnopiperidin- 1 -yl )-xanthme 

(317) l-[(l-oxo-l,2-djhydro4soquinoIin-4-yI)methy!3-3-methyl-7 
fl uorobenzy ! )-8-(3 -ami nopi peri din- 1 -y ! )-xanthine 

(3 18) 1 ~[(2~oieihy!-l -oxo-1 ,2~dihydro-isoquinolin^~yl)methyl]-3-metbyl~7-(2-methyl~ 
5 -fl uorobenzy 1 )-8-(3 -ami nopi peri din- 1 -yl)-xanthine 

(319) l-[(4-oxo-3,4-dihydro-phthala^ 
fluorobenzyi)-8-( 3-aminopiperidin- 1 -yi)-xan thine 

(320) 'l-[(3-methyi-4-oxo-3 1 4-dihydro-phthaiazin-I-yi )mei-hylJ-3-.niethyl-7-(2~methy)-5- 
fluorobenzy!)-8-(3-aminopiperidin-l-yi)-xanthine 

(321) 14([L5]tiaphthyl!din-4-yl)methyi]-3-methyS-7-(2-raethyl-5-fluorobenzy 
aminopiperidin- 1 -yi)-xanthine 

(322) 1-[([lJ]naphthyiidin-8-yl)met^^^ 
aminopiperidin- 1 -yl j-xanthine 

(323) l-[(quinolin-2-yl)mediyI3-3-methyi-7-(2-methyi-5-jEluorobenzyI)-8-(3- 
am i nopi peri din - 1 -y I )-xantbine 

(324) l-[(i8CKidnoim-3~yI)methyU 
aminopiperidin- l-yl)-xanthine 

(325) l-{2-oxo-2-[3-(2-ox:o-tetrahydro-pyrimidin- 1 -yl)-phenyl]-ethyl }-3-raethyl-7-(2- 
methyl-5-fluorobenzyl)-8-(3-aminopiperidin-l-yl)-xanthine 

(326) 1 ~{'2-oxo-2-[3-(3-jm^hyl-2H>xo-t^rahydn.vpyrijmidin- 1 -yl)-phenyrj-el'hyl}~3- 
methyl-7-(2-meihy!-5-fliK>robenzyI)-8-(3-aminopiperidin-1-yl)-xanthine 

(327) l<2-phenyi-2-oxoethyI)-3-methyl-7-(2-chloro-5-fIuorobettzyl>8-(3- 
am i nopi peri din - 1 -y I )-xanthine 

(328) l<2-phenyl-2-oxoet:hyi)-3~methyl-7^24}rorno-54luorobenzy!)-8~(3- 
aminopipertdin-l-yl)-xanthine 
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(329) 1 -[(isoquinolin- i -y1)methyl]-3-methyl-7-(2-chloro-5-i]uorobenzyl)-8-(3- 
aminopiperidm- 1 -y l>xanthine 

(330) 1 -[{i soquinolin- 1 -y!)metbyl j-3-metiiyl-7-{2-bromo-5-fliiorobenzyi)-8-(3- 
stm i n opi peri di n - 1 -y \ )-\;in t hi a e 

(331) 142<pyridin-2-yl)ethy]J-3-methyi-7-(2-methy!-5-fluorobenzyi)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(332) 142Kpyridin-2-yl)ethyl3-3-inethyl-7-<2-chloro-5-{1uoroben2;yJ)-8-{3- 
aminopiperidin-1-yl)-xanthine 

(333) l-[2-(pyridin-2-yl)ethyl]-3-methyl-7-(24)romo-5-fl«oroben2yi)-8-(3- 
aro i nop i peri di n - 1 -y I )-xan th i ne 

(334) l-[2-(2-naphtyl)etbyr)-3-methyl-7-(2-chloro-5-t1uorobenzyl>8-(3- 
&m i nop? peri di n ~ 1 -y I )-xa.nf him 

(335) ]42-(2-naphtyl)etbylj-3-methyl-7K2-bromo-541uorobenzyI)-8-(3- 
aminopiperidm- 1 -yl)-xanthine 

(336) 1-(2-|>heiiyi-2-oxoethyi)-3-methyl-7-(2-cblofo-5-fluofobenzyl)-8-(3- 
aminopiperi di n- 1 -yl)-xanthi ne 

(337) l-(2-phenyl-2-oxoetbyl)-3-methyl-7-(2-brotno-5-fluorobenzyl)-8-(3- 
aminopiperidin- 1 -yl)-xanthine 

(338) l-[2<2-metboxypheny!)-2-oxoetbyl]-3-methyl-7-(2-chloro-5-fluorobenz>-l)-8-(3- 
ami nopi per i dm ~ 1 -y I )-xanthine 

(339) l-[2<2-methoxyphenyi)-2-oxoethyl]-3-methyl-7^2-bromo-5-fluoroben2yI>8-(3- 
aminopiperidin- 1 -yl)~xanthine 

(340) 1-[2-(3-methoxypbenyl)-2-oxoethyi]-3-metbyl-7-(2-chloro-5-fluorobenzyl)-8-(3- 
aminopiperidin-1-yl)- xanthine 

(34 i) l42^3-methoxyphenyi)-2-oxoethyl]-3-me%l-7-(2-bromo-5-fluoroben2y1)-8-(3- 
aminopiperidin- 1 -y I )-xantbine 

(342) l-[2-(2-chlorophenyi)-2^xoetbyi]-3-methyi-7-(2-chlor 
am i n opi peri di n - 1 -y 1 (-xanthine 

(343) I-[2-(2-«hlorophenyI)-2-oxoetbyI]-3-methyl-7-(2-bromo-5-f!uoroben2yl)-8- 
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(3 -ami nopi peri dm- 1 -yl )-xanthme 

(344) 142-(3-cb!orophenyl)-2-oxoethy!]-3^ethyl-7<2-ch!oro-54luorobenzj'0-8-(3- 
aminopiperidin- 1 -yi)~xanthme 

(345) H2~(3-chiorophenyl)-2<>xoe^ 
aminopiperidi ti- 1 -yl)-xanthi ne 

(346) I<2-phenyIethyS)-3-raet!i>4-7-(2-cbioro-5-fluorobenzyl)-8-( 
yl)-x an thine 

(347) l-(2-phenyiethyl)-3~mei]iyl~7~(2-brom^ 
yl)-xanthine 

(348) l-[2-(2-bromophenyl)-2-oxoe%13-3«methyl-7^2-methyl-5-fluord3enzyI)-8-(3- 
aminopiperidi n- 1 ~\i)-xanthine 

(349) 1-[2<2<cyanophenyl)-2~oxoelhyl]-3-methyl-7^2-methyl-541uorobenzy)>8^3- 
aminopiperidin- 1 -ylj-xanthme 

(350) 1^2<2-methoxyphenyi)-2«oxoethyl]-3-me%l-7<2-methyl-5-fluorc*enzyI)-8<3^ 
ami nopi peri din -1-yl )-xantbine 

(3 51) 1 -[2-(3-methoxyphenyI)-2-oxoetby!]-3-methyl-7-(2-melhyl-5-fl 
aminopiperidin-l-yl)-xanthine 

The preferable compounds among (I) to (351) above are the piperidine compounds in 
which the position 3 amino group of the 3 -ami nopi peri dine has the absolute configuration 
expressed by the formula (C) below. 



in addition, the following cycloalkanediamine compounds may also be cited as 
preferable examples of xanthine compounds of the present invention. 
(352) l > 3-diniethyl-7-(2-methyl-5-nuorobenzyl)-8-[{2-aminocyclohexyl)amino]- 
xanthine 




(C) 
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(353) l,3-dimethyl-7-(2-chloro-5-fiuorobenzyl)-S-[(2-aminocyclohexy 

(354) l,3-dimethyl~7^2-bromo~5-fluorobenzy 

{3 5 5) 1 -[2-(phenyl)ethy i ]-3-raethy !-7-(2-methyl-5-t1uorobenzy 1 )-8-[(2- 
aminocyc he <uimoJ\anthme 

(356) l-[2<2-fluorophenyl)ethyl]-3-methyl-7<2-methyl-5-fluorobeiizyl)-8-[(2- 
aminocyclohexy!)attiino]xaothine 

(357) H242-chtorophenyi)e%^ 
a o 5 i fiocy c 1 o I lex v 1 ) a n u n o]x a o th i n e 

(358) 142K2-bromophenyl)ethyiJ-3-methy!-7-(2-methyl-5-fluoroben2yl>8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(359) l-[2-(2^yanophenyl)ethylJ-3-me%l-7-(2-me%l-5-fluorobenzyl)-8-t(2- 
aminocyck>hexyl)amino]xanthine 

(360) l-[2-(2-methoxyphenyl)ethylJ-3-methyl-7<2-methyl-5-fluorobenzyl)-8-[(2- 
ami nocy ciohexy 1 )am in ojxanthin e 

(361) 1-[2-('3-fluorophenyl)ethylJ-3-methyl-7-(2-me&yl-5-lluQrd)enzyl)-8-[(2- 
am inocy c! ohexy 1 )arn i n ojxan thi n e 

(362) l-[2<3-chlorophenyi)ethyl3-3-methyl-7-(2-meihyi-5-fluorobenzyi)-8-[(2- 
aminocyciohexy1)amino]xanthine 

(363) l-[2<34>roniophenyl)ethyi]-3-m^^ 
ami nocy ciohexyl )ami nojx anthi ne 

(364) 142<3-cyanophenyi)ethy13-3-methyl-7<2-methyl-5-fluorobenzyi)-8-[(2- 
am inocy ciohexy 1 )am in ojxanthin e 

(365) 1-[2-(3-methoxyphenyl)ethyl3-3^ethyl-7<2-methyl-5-jnuofobenz>'l)-8-[(2- 
aminocyciohexy] la.rninojxanfhine 

(366) 142-(phenyl)-2<>xoethyl]-3-methyl-7-(2-methyl-541uorobenzyI)-8-[(2- 
ami nocy clohex y 1 )amino] x anthine 

(367) 142-(2-jfluorophenyl^2-oxoethy!]-3-me%l-7^2-me%l-5-fluoroben2yl)-8- 



WO 2004/048379 PCTWP2003/0U990 



[(2-ami nocy cl ohexy l)amino]xan thine 

(368) H2-(2-ch!orophenyI)-2K>xoethy!^ 
mnoi vcl <''■ ex) ])aouno]> anthuie 

(369) 142H'24)roraophenyl)-2H>xoethyl]~3-me% 
ami nocy clohex v i )a m i no'Jxanthine 

(370) 142<2<yanophenyl)-2-oxoethyl]-3-me%l-7-(2-metliyl-5-fluorobenzyI)-8-[(2- 
ami nocy cl obex y I )ami nojxanthi tie 

(371) l-[2-(2-methoxyphenyl)-2-oxoethy! ]-3-met}jyj-7~(2-rnet)jyj-5-{-kiorobe.nzyl)~8- 
[(2-amjnocyclohexyl)amino'jxanihine 

(372) l-[2-(3-fluorophenyl)-2-oxoethyI]-3-methyl-7<2-methyi-5-jE!uorobenzy!)-8-f(2- 
ammocyc! ohexy 1 )ani in ojxanthin e 

(373) l-[2~(3-chloropheny1)-2-oxoethyI]-3-meihyl-7-(2-methyl-54]uorobenzyl> 
aminocyclohexyl)arnino]xanthine 

(374) H2^M>romophenyt)-2-oxoe% 
ami nocy clohexyl )ami nojxanthi ne 

(375) H2-(3^yanopheny!)~2~oxoetbyl]-3-^ 
aminocyeiohexyl)ami nojxanthi tie 

(376) l-[2^3-methoxyphenyl>2^xoethyi]-3-m«hyl-7<2-methyl-5-fluoiX)benzyl>8- 
[(2-aniinocyciohexyl)amino|xanthine 

(377) Km^oxy(^cmylraetbyl)-3-methyl-7^2-methyi-5-fluofoben2yl)-8-[(2- 
aminocy cl obex v 1 )a mi nojxan thine 

(378) l<ethoxycarbonyImethyl)-3-methy!-7-(2-cbioro-5-fluorobenzv1)-8-[(2- 
ami nocy clohexyl )ami nojxanthi ne 

(379) l-methyl-3-(methoxyc^rbonylmethyl>7-(2«metbyl-5-fluoroben/r.yl)-8-[(2> 
am mocy cl obex y 1 )a i n i n o jxanthi tie 

(380) l-methyl-3-(ethoxycarbonylmethyl)-7-(2-chloro-5-fluorobenzyi)-8-[(2- 
am inocy c! ohexy 1 )am i n o ] xan thine 

(3 8 1 ) 1 -(3 - pheny I propy 1 )-3 -methy l-7-(2-methy i-5-fl uorobenzy ! )-8-[(2- 
a.minocyclohexyl)amino]xanthine 
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(382) l-(2-hydroxyethyl>3-methyi-7-(2-methy!-5-fluorobenzy!)-8-[(2- 
aniinocydohexyl)amino]xanthine 

(383) l-(2-methoxyethyl)-3-niethyl-7K2-raethyl-5-fluofobeiizyI)-8-[(2- 
am i n ocy cl oh e \ yl }arai i io]xanthi ne 

(384) l-[2<dimethylamino)ethyl]-3^ethyI-7<2-methyl-5-fluorobeiizyl)-8-[(2- 
ami nocy cl ohexy ! )am in ojxanthi n e 

(385) ]-[2<2,4 s 64riniethylphenyl)ethyl3-3-methyl-7^2-methyl-5-fluorobenzyl)-8-(;(2- 
an u nocy c 1 ohex y 1 )a rn i n o]x a o tb i n e 

(386) 142~(24~dichSoropheny])ethy^ 
ami nocyc! ohexy I )amino]xanthine 

(387) 1 -(2-thi opheii-2-yl)-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-t(2- 
am i n ocy cl oh ex yl )arai no jxanthi ne 

(388) l^-thiophen-3-yl>3-mtnhyl-7-<2-methyi-5-fluoroben2yl>8-[(2- 
ami nocy cl ohexy 1 )am in ojxanthin e 

(389) H244-tert4>utylphenyl)ethy^^ 
am i nocy c I ohexy 1 )am i n o j x an thine 

(390) 142<241uorophenyl)e%l]-3-methyl-7-(2-methyi-5-fluorobenzyl)-8-[(2- 
aminocyc!ohexyl)anijno]xanthine 

(391) 1 -[2-(2-methy I pheny I )ethyl]-3 -methyi-7-(2-methyl-5-fluofobenzyl)-8-[(2- 
ami nocy cl ohex yl )ami nojx anthi ne 

(392) 142-(3-methylphenyl)ethyl]-3-meihyi-7-(2-methy1-5-fiuorobenzyl)-8-[(2- 
am inocy clohexy 1 )am in o jxanthin e 

(393) 1 -|2-{ 1 -naphthyi )ethyi]-3-methyl-7-(2-methyl -5-t1uorobenzyl)-8-[(2- 
aminocyciohexy] la.rninojxanthine 

(394) !-[2-(2-naphthy1)ethyll-3-methyl-7-(2-methy]-5-fluoroben2yl>8-[(2- 
aminocycIohexyl)amino]xanthine 

(395) 1 -(4-pheny I butyl }-3 -methy 1 -7-(2-metby ! -5-fl uorobenzy ! )-8-[(2- 
am i n ocy clohexyl )ami nojx anthi ne 

(396) l42-(3-trif1uorom«hylphenyl)ethylJ-3-methy1-7-(2-methyl-5-fluorobenzy'l)-8- 
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[(2-ami nocy cl ohexy l)amino3xanthine 

(397) I -[ 2-(pyri di n-2-yl)etbyI]-3-metJwl-7-(2-methy!-5-fluorobenzyi)-8-[(2- 
>v I ),i i ( ] i thine 

(398) 1 42^pytro)-1 -yl)e%l]<3-metliyl-7-<2-me%l-5-fluorobenzyI>.84"(2- 
a m i nocy cl ohex y I jam i n o | x a n th i n e 

(399) 14>([I s 23]triazol-I-yl)e%l]-3-me%W2-methyl-5-jf!uorc*enzyl)-84(2- 
ami.nocydohexyl)amino]xanthine 

(400) 142<pyridin~4~yl)e%^ 
aminocy cl ohex y 1 )a i n i n ojxanthi ne 

(401) l-(3-buten-l-yl>3-methy!-7-(2-methyI-5-fluorobenzy!)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(402) l-(4~pentin-1~yl)~3-methyI-7<2-methyl-5-fluofobenzyl)-8-[(2- 
aminocyclohexyl)amino]xanthine 

(403) 142<4-methylthiazoU5-y!)ethyI]-3-me%l-7K2-methyl-5-jfluorobenzyI)-84(2- 
anii nocy c! ohexy 1 )ami nojxanthi ne 

(404) 142-(34>ronK>phe.nyl)eiM 
aminocyeiohexyl)ami nojxanthi tie 

(405) l-[2-(3<Woropheny!)ethyI]-3-methyl-7-(2-methyl-5-jfluorobenzyI)-8-f(2- 
aminocyc!ohexyl)amino]xanthine 

(406) l^(E)-2-phenylvinyi)-3-methyl-7~(2-methyI-5-fluofobenzyl)~8-t(2- 
ami.nocyc1ohexyl)amino]xarithine 

(407) 142<2<hlorophenyI)ethyl]-3-methyU7K2-methy!-5-fluorobenzy1)-8-[(2- 
ami nocy clohexyl )ami nojxanthi ne 

(408) 142<24rit1uommethyiphenyi)ethyl3-3~methy1-7-(2-methy1-54luorobe 
am moc y cl ohex y 1 )a i n i n o jxanthi n e 

(409) l-[2-(2-bromophenyl)ethyI]-3-methy!-7-(2-niethy1-5-fluorobenzyl>8-[(2- 
aminocy c! ohexy 1 )am in o jxan thine 

(410) 1-[2<3-tluorophenyl)e%l]-3-me%l-7^2-meaiyI-5-fluorobenzyl.)-8-[(2-. 
aminocyclohexyl)amino]xanthine 
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(4 1 i } 1 -[2<3-nitrophenyl)ethyI3-3-methyl-7<2-methyl-5-fluorobenz>4> 
ammocydohexyl)amino]xanthine 

(412) 1 -[2-(4-methy I phenyl )ethyi3-3 -raelhyi-7-(2-raethyl-5-fluoroben2>'l)-8-[<2- 
aminocj < \ l)a tiinojxanthine 

(4 1 3) 1 -[2-(4-hydroxyphenyl)ethyi3-3-methy!-7-(2-methyl-5-fluorobenzyl)-8-[(2- 
aminocyclohexy!)amino]xanthine 

(414) 142^'3-hydroxyphenyl)etfayl3-3-raethyl-7<2-rae%l-5-fluorobenzyl>8-[(2- 
a o 5 I fiocy c 1 o hex y 1 ) a n i i n o]x a o th i n e 

(4 1 5) 1 4(methoxycarbonyl)methyl3-3-methyl-7^2-methyI-5-fluord?enzyl)-8-[(2- 
aminocyc!ohexyl)amino3xanthine 

(4 1 6) 1 42Kmethoxycarbonyl)ethyi3-3-methyl-7-(2-niethyl-5-fluofobenzyI)-8^(2- 
am i n ocy cl oh ex y J ) ami t io]xan thi ne 

(417) ]-phtriwl-3-methyl-7-(2-rnethyI-5-fluorobenzyl)-8-[(2- 
aminocyclohexyl)amino]xanthine 

(418) 1^2K'3 > 5^ifluorophenyl)eaiyi]-3-methyi-7^2-methyl-5-fluoix*enzyl)-8-[(2- 
am inoc-y c I ohexy 1 )am i n o'Jx an th i n e 

(41.9) 142-(2,6HlifliK>rophenyl)ethyi]-3-methy!-7-(2-methyl-5-fIuorobenzy 
aminocydohexy1)amino]xanthine 

(420) l-[2<thiophen-3-yl)-2-oxoethyl3-3-niethyl-7-(2^ethyl-5-jfluofobeiizy!)-8 
aminocydohexyl)ami no jxanthi ne 

(421) l-[2-(3-cyanomethoxyphenyl>2-oxoetbyl3-3-methyl-7-(2-in^hyl-5- 
tlimrobettzy!)-8-[(2-aminocyciohexy!)amitto3xantbine 

(422) 1-[2-(3^enzyloxyphenyl)-2-oxoethyl]-3-methyl-7-(2-methyl-5-fluorobenzyi)-S- 
[(2-ami.nocyclohexyl)amino]xa«thine 

(423) l-[2-(3-phenylsulfooyloxypheny1)-2-oxoethy!3-3-methy1-7-(2-methyl-5- 
jfluorobenzyi)-8-f(2-aminocydohexyI)amino]xanthine 

(424) l-[2-(34wdroxypheiwl)-2H>xoethy^^ 
aminocydohexyl)amino]xanthine 
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(425) 1 - [2-(3 , 5 -di methoxy phenyl)ethyl 3-3-methyl-7-(2-methyl-5-fiuorobenzy!)-8- [(2- 
aniinocydohexyl)amino]xanthine 

(426) l-[3-(methoxycarhonyl)propy^ 
am i n oey clohex y I )ami nojxanthi tie 

(427) l-{2-[4-(ethoxycarbonyl^ 
[(2-aminocyclohexyl)aniino]xanthi.ne 

(428) 1 -(pheny Isul fany hnethy l)-3-methyi-7-(2-methy!-5-fl uorobenzy i )-8-[(2- 
an u nocy c 1 obex y 1 )a rn i n o]x a o tb i n e 

(429) l-(phenylsulfmylmethy])-3-methyl-7<2-methyl-541uorobenzyl)-8-[(2- 
aroi ttocycf ohexy 1 )amino]xanthine 

(430) l-(2-metkixyearbonyi-2-p^ 
[(2-aminocyclohexyl)aiiuno]xan thine 

(431) 14(pyridin-2-yl)methyl]-3-methyl-7^2-m^hyl-5-fliiorobenzyl>8-[(2- 
ami nocy cl ohexy 1 )am in ojxanthin e 

(432) 1 -f 2-(3 -phenyl oxy-phenyi )-2-oxo-ethy I J-3-methyl-7-( 2 -methy 1-5 -fl uorobenzy ! )-8- 
[(2-arainocyclohexyl)amino]xanthine 

(433) l-[2^3^mino-phenyI)-2-oxo-ethylj-3-methyl-7-(2-methyl-5-fluorobc^zy1>8-[(2- 
aminocyc1ohexy1)a:mitio]xanthine 

(434) 1 -(2- { 3 - [bis( methanesulfonyl)-ami noj-phenyl } -2-oxo-etby ! )-3 -methy!-7-(2- 
metbyl-5-t1uorobenzyl)-8-[(2~aminocyclohexyl)amino]xaiithine 

(435) l-[2-(2-bromo-5-dimethylamm^ 
tluorobenzy!)-8-[(2-aniinocyc!ohexy!)amino]xanthine 

(436) 1-[2-(3-nitfO-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5-f1uorobenz>'l)-8-[(2- 
aminocyciohexy] ta.rninojxantbine 

(43 7) 1 - [2-(3 -methoxy carbony 1 ami n o-phenyl )-2-oxo-ethy 1 ]-3 -methyl -7-(2-methy 1-5- 
fl uorobenzy 1 )-8- [ { 2-ani i n ocycl ohexy j)ami nojxanthi ne 
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(438) 14"2-(3-acetylamirK>-phenyl)-2<m>-ethyl]-3-methyl-?-(2- 
8-[{ 2- am inocy c! ohexy 1 )amino jxanthine 

(439) l-[2-(3-{i(ethoxycarbonyla:raino)cai4ionyljarai 

methy I -7-(2«methy l~ 5-fl uorobenzy I )-8-[{ 2 mitiocy< ht bammn|xanthine 

(440) l-[2-(3-cyanomethylamino-pbenyl)-2s>xo-ethyl]-3-methyl-7-(2-methyl-5- 
fluorobenzy l)-8-[(2 -am i n oc y cl o h exy ! } a m i n o j x a n t h i ne 

(441) 1-[{thiaTOl-2-yl)methy!]0-me%l-7^2Hmethyl-5-f1uorobenzyl)-8-[(2- 
an u nocy c 1 ohexy 1 fa vn i n o]x a o tb i n e 

(442) 1 -[(isoquinolin- 1 -yl)methylj-3-methy]-7-(2-methyI-5-fluoroben2yl)-8-[(2- 
aminocydohexyl)amino]xanthine 

(443) l-[(isoquinoIitt-4-yi)methy^^ 
aminocy cl oh ex yl }a mi nojxanthi ne 

(444) ]4(benzo[d]i$oisthiazol-3^ 
[(2-aminocyclohexyl)ami nojxanthi ne 

(445) 1-[(benzo[d]tsoxazol-3-yl)methyi]-3Hnethy1-7-(2-metbyl-5-f1uorobenzyl)-8-[(2- 
am inocy c I ohexy 1 )am i n o] x an thine 

(446) l-[(pyridin-3-yl)methyl]-3-methyl-7-(2-methyl-5-fiuorobenzy!>8-[(2- 
aminocyc!ohexyl)ainjno]xanthine 

(447) l-[(pyriditt-4~yl)me^ 
ami nocy ciohexyl )ami nojx anthi ne 

(448) 1 -[(i soxazol -3-y 1 )methyl]-3-methyl -7-(2-meihyI -5-fluorobenzyi)-8-[(2- 
am inocy cl ohexy 1 )am in ojxaothin e 

(449) 1 -[( l-naphthyi)tnethyl]-3-methy l-7-(2-methyl-5-fluorobenzy i )-8-[(2- 
aminocyciohexy] .ta.rmnojxanthine 

(450) 14(aniinocarbonyl)methyl3-3-methyl-7-(2-methy!-5-fl«orobenzyi)-8-[(2- 
aminocydohexyl )amino]xanthine 

(451) l-[2-(3-methattesuifonySannWpheny 
flnorobenzyl)-8-[(2-aminocyclohexyl)aiirino]xanfbine 
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(4 52} 1 - [2-(2-ni tro-pheny1)-2-oxo-ethyl]-3-methyl -7-(2~metJiy 1 -5 41 uorobenzy 1 )-S-[(2- 
amittocydohexyl)amino]xanthine 

(453) l-[2-(2-amino-pheny!)-2-oxo-ethyl3-3-niethy!-7-(2-raethyl-5-fl 
aminocydohexj I >amino]xanthme 

(454) ].-[2-{ 3-[(metl \ i )thiocarbonylaminoj-phenyl}-2-oxo-eihyl]-3-methyl-7-(2- 
methyl-5-fluorobenzyl)-8-[(2-aminocyclohexyl)amino]xanthine 

(455) 1-[2K2-acetyiamim>pheiiyi)^ 
8-[(2-aminocyclohexyl)amino'jxanlhine 

(456) 146-m<rthyl-piridin-2-yl)methyI]-3-mcihy!-7-(2-methyl-5-fiuoroben2yl>8-[(2- 
aroi nocyciohexy I )amino]xanthine 

(45 7) 1 -[( 1 -methy ! - 1 H-indazol -3-y 1 )raethyl|-3 -methyl-7-(2-m ethyl -5 -fl uorobenzyl)-8- 
[(2-aminocyclohexyl)ajnfuno]xan thine 

(458) H2-{34(mt^oxywobnyl)methy!amino3-pbenyl}-2-oxo-ethyl>3-methyl-7-(2- 
methyl-5-fluorobenzyl)-8-[(2-aminocyclobexyl)amino]xantbine 

(459) 1<yanometby!-3-methyl-742-methyl-5-fiuorobenzyl)-8-((2- 
am inoc-y c I ohexy 1 )am i n o j x an th i n e 

(460) l-[2<2-hydroxy-phenyl)-2-oxo-ethyy 
[(2-aiuinocyclohexyl)amino]xantbine 

(461) l-[2-(2-methanesulfonyi-phenyl)-2-oxo-ethyI3-3-niethyl-7-(2-niethyl-5- 
fluofobe«zyi)-8-[(2-anibK)cyclohexyl)aminojxanthine 

(462) l-[2-{2-[(methoxycarobnyl)methoxy]-phenyi}-2-oxo-ethyl]-3-rnethyi-7-(2- 
methyl-5-fluorobenzyl)-84(2-aminocyclobexyl)amino]xanthine 

(463) !-[2-(2^miomethoxy-phenyl)-2-oxo^hyl]-3-raethyl-7-(2-methy{-5- 
fluorobenzyi)-8-[(2-afninocyclohexyl)amino]xanthine 

(464) 1 -(2-{3-[(methyIaminocarboay1)methoxy]-pheny] }-2-oxo-ethy i )- 3-methyl-7- 
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(2~methyl-54]iKmibenzyT^ 

(465) ]-(2-{34(arainocarbonyl)meihoxy3-pheny!}-2-oxo-ethy!) 
54luoroben2yl)-8-[(2-aininocyclohexyl)ammoJxajntfime 

(466) 1 ~(2~{ 3-[(di m ethy lam i nocar bony 1 )aimno]~phenyl } ~2-oxo-eihy ! )-3 -methyl ~7-{2- 
methyl-5-fl"uorobenzyl)-8-[(2-aminocyciolu- ;\ i iamino]xanthine 

(467) l<4-oxo^H<hromen-3-yl)-3-raethyl-7^2-methyl-5-fluorobenzyl>8-[(2- 
ami noey clohex y I )ami nojxanthi ne 

(468) 14(3-raemyf~pyridm-2-yl^ 
am i o oc y cl oh ex y 1 }a i m n o j \>ath i n e 

(469) H($Mnethyl-pyridsn-2-yl)m^ 
aminocy c! ohexy 1 )am 1 si ojxanthl n e 

(470) 1~[(4~methyi-pyridin«2~yi)m^ 
aminoeyciohexyl)ainino]xanthine 

(47 1 ) 1 -[(quinoli ne-4-yl)methyl]-3-methyl-7-(2-methyI-5-fl«orobenzyl)-8-[(2- 
ami nocy clohexyl )ami nojxanthi ne 

(472) 14(quino)ine-8-yl)melhyl]-3-methyl-7-(2-methyl-54luorobenzyr>8-[(2- 
aminocyciohexyl)ami nojxanthi tie 

(473) H(5-mtro-isoquinoHne-Uyi)me^^ 
[(2-aminocyclohexyl)amino|xanthine 

(474) 1 -[(2-oxo- 1 > 2-dihydro~quinoHne-4~yi)methyrj-3-metliyl~7-<2-metiiyi-5~ 
fluorobenzyi)-8-[(2-aminocyclohexyl)amino]xanthine 

(475) H(5-amino4soquinoHne-l-yl)methyI.H 
[(2-aittinocycl ohexy I laminojxanthine 

(476) 142^3^minosuIfonyl-pheny!)-2-oxo-ethylJ-3-methyI-7-(2«raetby!-5» 
fluorobenzyl )-8-t( 2-am.mocyciohexy ! jaminojxantbine 

(477) H2-phenoxy-etbyl)-3-methyl-7<2-methy!-5-tluorobenzy!)-8-[(2- 
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(478) l<arboxymethyl-3-methyl-7K2-me%I-5-£luQn)b«i^i>8-[(2- 
i i >v i 1 1 t ] thine 

(479) 1<3~cait)oxy-propyl)~3Hmeihy^ 
aminoey ciohex y i }a m i n o jxanthine 

(480) i42-(4^arboxy-pbenyl)ethyl]-3-methyl-7^2-methyI-5-fluorobenzyl)-8-[(2- 
aminoeydohexyl)amino]xanthine 

(481) l-(2-pheny^e%l>3-methyl-7-(2>rae%I-5-.fluorobenzyi)-8-l'(2- 
am i o oc y cl oh ex y bam: n o j x anth i n e 

(482) l-[2-(3-ammo-pbenyi)e%13-3-methyl-7^2-methyI-5-fl«orobenzyi>8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(483) 142Hpyn-o]idin-l-yl)ethylj-3-melhyl-7-(2-niethy 
aminoeyciobexyl)amino]xanthine 

(484) I42-(p^perid^^-^yl)ethyI]-3-me%l-7K2-me^hyl-5-jEluo^obenzyI)-8-f(2- 
ami nocy ciohexy 1 )ami no jxanthi ne 

(485) 142<morpholin-4~yl)etbylj-3-methyl-7-(2-methyi-5-fluorobenzy1)-8-[(2- 
aminocyeiohexyOanii tiojxanthi tie 

(486) H2^pipenu£n-l-yl)e%^^ 
aminocyc!ohexyl)amino]xanthine 

(487) H2^4-methyli>iperazin~l^ 
aminoey cl ohexy 1 )amino]xan thine 

(488) l-(3-hydroxypropyl)-3-metbyl-7-(2-methy!-5-fluorobenzyi)-8-r(2- 
ami.nocydohexyl)amino]xanthine 

(489) l-(3-metlu>xypropyi)~3-ttiethy!-7-(2-metbyl-54luofobenz>4> 
aminoey cl oh ex y 1 ) a i v> i ti ojxanthi tie 

(490) j^3-ethoxypropyl)-3-metbyI-7-(2-methy!-5-tluorobenzy1)-8-[(2- 
amir50cyc!ohexyl)amino]xan thine 

(491) 1-[3^dimethy)ammo)propy)]-3-methyl-7-(2-metbyi-5-fluorobenzyl)-8~[(2-' 
a nti i Kjcy cl ohexy 1 )amino]xan thine 
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(492) 143<pyrrolidin-l-y1)propy^ 
aniinocydohexyl)amino]xanthine 

(493) l43Kmorpholin-4-yi)propyl3-3-methyl-7-(2-methyl-541uoroben2yl)-8-[(2- 
aminocyclohe I umnojxanthiiie 

(494) l-[3-(piperazin-l~yl)propy1]-3-m^ 
aminocyclohexy!)amino]xanthine 

(495) 1-[3K4-methyl-piperazin-l-yl)propyl]-3Hneth>1-7^2-methyl-5-f1uorobeiuyl)-8- 
[(2-arainocyclohexyl)amino]xam.hine 

(496) l-(pyrrolidin-l~yl~carbonylme^^ 
aminocyc!ohexyl)amino]xanthine 

(497) 1 -(pi peridin- 1 -y l-carbonyimethyl)-3-metby!-7-(2-metbyi-5-f1uof obenzy 1 )-8-[(2- 
am i n ocy cl oh ex y J ) ami nojxanthi ne 

(498) Hmorpho)in-4-yl^arbonylmethyl)-3-m^hyl-7-(2-methyl-5-fluorobenzyl>8-[(2- 
aminocyclohexyl)amino]xanthine 

(499) 1-[2K'3-fluoro-4-hydroxy-phenyl^ 
[(2-aminocyclohexyl)amino]xanthine 

(500) 142<4-methoxy-phenyl)-ethyl]-3-methyl-7-(2-methyl-5-fiuorobenzyl)-8-[(2- 
aminocyclohexyl)a:mino]xanthine 

(501) l-[2<4-ethoxy-pbenyl)-ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2- 
ami n ocy cl ohexyl )a s m tiojx ant hi ne 

(502) l-(2-{4-[(caH30xymethyl)oxy]-phenyl}-ethyl>3-methyl-7-(2-methy1-5- 
tlimrobettzy!)-8-[(2-arairiocyc!ohexy!)amino]xanthine 

(503) 1-[2-(24luoro-54iydfoxy-phenyl)-ethyl]-3-methyl-7<2-methyl-5-f1uorobenzy-l)-8- 
[(2-ami.nocyclohexy))amino]xarttbine 

(504) 142^3-methoxy-pheayi)^hyl]-3-methyl-7^2-methyl-5-fiuorobenzyl>8-[(2- 
ammocyciohexyl)amino]xanthine 

(505) 1 - { 2-[3-(carboxymetby loxy)-pbenyl3-ethyl }-3-methyl-7-(2-methyl-5- 
fliiorobenzyl)-8-[(2-amhwcyciohexyl)ainino]xa.ntbine 

(506) 1 -(2- { 3 - [(ethoxy carbonyl)methy1oxy j-pheny I } -ethy 1 )-3 -methyl -7 -( 2-niethy 1- 
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S-fluorobenzyl)-8-[(2-amtnocyclohexyi)amnio]xanthine 

(507) l-[2-(2-hydroxy-phenyI)-ethyl]-3-me%l-7-(2-metiiyl-5-fiuorobeazyl>84.(2- 
( i >v I ),i i t ] i thine 

(508) !~[2~(2-methoxy-pheny!)-e% 
a m inocycl ohex y I jam i n o | x a n th i n e 

(509) l-{2-[2-(carboxymethyloxy)-phenyl]-ethy1 }-3-metbyl-7-(2-methyl-5- 
fluorobenzyi)-8-[(2-aminocyciohexyl)aniino]xanthine 

(510) J. -(2- {2- { le oxyt i etbyloxy]4)henyl}-etbyl)-3-metl\yt~7-(2-metl\yl~5- 
fluorobenzyl)-8-[(2-aminocyclohexyl)amino3xanthine 

(511) I -[2-(4-hydroxymethyl-phenyl)-ethyI]-3-methyi -7-(2~methyl-54luorobenzy l)-8- 
[(2-aminocyclohexy l)ami nojxanthi ne 

(512) 1-{244-(methoxycajl>0-ny!)-phenyiJ-ethyl}-3-methyl-7-(2~metbyl-5- 
tluorobenzyi)-8-[(2-amjnocyclohexyl)amino|xanihine 

(513) l-{24.4^catboxymethy!)-phenyl]-ethyl)-3-methyI-7-(2-methyl-5-fluorobenzyl)- 
8-[{2-am Inocycl ohexyl )am i no jxamhin e 

(514) l<2-{4-[(metboxycarbonyl)metbyl]-pbeny1}-etbyl)~3-methyl-7-(2~methyl-5^ 
fl«oroben2yi)-8-[(2-aminocyciobexyi)amino]xantbine 

(515) H2-[4<2<arboxy~ethy!)-ph^^ 
8-[(2-ami.nocy c I ohexyl )ami nojxanthi ne 

(5 16) 1 -(2~{4-[2-(metboxycarboiiy 1 )-etby!]-phenyl } -et:hyl)~3~methyl-7-(2~metbyl-5- 
fluorobenzyl)-8-[(2-ami!iocyclohexyl)amino]xanthiiie 

(5 1. 7) 1 -|X3 -metbyUpheny!)-etby!]-3-methyl-7-(2-methyl-5-fluorobenzyl>8-[(2- 
ami nocy cl ohexyl )ami nojxanthi ne 

(5 1 8) 1 42<3-carboxy-phenyl)-ethyl3-3-methyl-7^2-metbyl-5-lluofobenz>4)-8~[(2- 
am inocy cl ohex y 1 )ai n i n ojxanthi tie 

(5 1 9) 1 -{ 2-[3-(ethoxycari>ony I )-phenyl J-etbyi } -3-methyl-7-(2-methyl-5- 
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fluorobenzyI)-8-[(2-aminocycio'hexyl)^nino]xanthine 

(520) l-{2-[3<caifeoxymethy!>phenyi]^%i}-3-methyI-7^2-methyl-5-f!uorobenzyl> 
8-[( 2 - a m i n ocy c 1 ohexyl )ami no jx a nt hi ne 

(521) 1^2~{3-[{methoxycafbonyl)m^hyl]-phenyI}-ethyl>-3-metby!-7-(2~raethy!-5- 
tluorobeiizyl)-8-[(2-aminoi ol t saminojxanthhie 

(522) l-{24.3^2-cajtoxy-e%!)-pheny13-e%l}-3-metbyl-7-(2-metbyl-5-fluon>benzyl> 
8-[(2-aininocyc)ohe l)a? ^xanthine 

(523) 1 -(2- { >-[2~(.niethoxyGarbonyi)~eihy!]-phenyl }-ethyi)-3-methyf-7-(2-methyl~5- 
fluorobenzyl)-8-[(2-aminocyclohexyl)amino3xantbine 

( 524) 1 -[ 2-( 2-raethyl-pheny l)-etbyl]-3 -methy I -7-(2-metby ] -5-fiuorobenzy l>8-[(2- 
aminocy c! ohexyl )am hi ojxantbl n e 

(525) 1-[2K2-carboxy-phenyl)^thylJ-3-methyl-7^2-me%l-5-fluoroben^l>8-|;(2- 
aminocyclohexyl)amino]xanthine 

(526) I-{242Kmethoxycarbony!)-pheny!3-ethyl}-3-metby!-7-(2-metby!-5- 
fliwrobenzyl)-8-[(2-aminocyclohexyi)amino|xambine 

(527) H2-(4~fluoro-phe.nyl)-ethyl]-3-ro^ 
aminocyciohexyl)am i nojxanthi tie 

(528) l-[2-(4<Woro-phettyl)-etby!]-3-methy!-7-(2-methyl-5-fluorobenzyI)-8-[(2- 
aminocyci ohexyl )am in ojxan thin e 

(529) r42H'4-bromo-pbenyi)-elhyl]-3-met.byl-7-(2-metby!~5-tluorobenzy1)-8-[(2~ 
ami.nocyciohexyl)amino]xanthine 

(530) 142<4-cyano-phenyl)-etbyl]-3-methyi-7-(2-metbyl-5-fliwrobenzyl)-8-[(2- 
ami nocy cl ohexyl )ami nojxanthi ne 

(531) H2-(44rif]uoromethoxy-phenyl)^^ 
[(2-ami nocy cl oh exyl )amino]xanthine 

(532) l-[2-(4-methylsuifanyl-phenyl)-ethyl]-3-methyI-7-(2-metbyl-5-f!uorobenzyl)-8- 
[(2-aminocyclobexyl)ami.no]xantbi ne 

(533) 142^4-methylsuifinyl-pbe»yl)^hyl]-3-methyl'7-(2-methyl-5.tluorobenzyr>« 
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8-[(2-aminocyclohexyl)aminojxaiithine 

(534) H244-rae%lsuifonyUphenylV^ 
[(2-aminocyclohexyl)ami.no]xanthi.ne 

(535) l-[2~(44rifiuorome^ 
[(2-aminocyclohexyl)amino]xanthine 

(536) l-[2-(4-amincHphenyl)^thyl]-3-methyl-7<2-methyl-5-tluord)enzyl)-8-[(2- 
ami nocy clohex y I )ami no]xanthi tie 

(5 3 7) 1 -{2- {4~[(methy ! carbon y 1 )ami no]~pbeny ! } -ethyl)- 3 -methy ! -7-(2~methy ! -5 - 
fluorobenzyl)-8-[(2-aminocyclohexyl)amino3xanthine 

(538) H2^44(methylsulfonyl)araino]-phenyr}-ethyl)-3-raethyl-7-(2-methyl-5- 
fl uorobenzy ! )-8- [(2-ami nocy c! ohexy i )ami nojxanthi ne 

(539) 1-{2~[4-(anunocarbony!)~pbenyrj~ethyli-3-methyi-7-(2-methyl-5-fi 
S-[(2-aminocyclohexyl)amino]xanihine 

(540) l-{2-[4^metbylmi\ino<»itonyl)-phenyl3-ethyi}-3-m«hyl-7.(2-methyl-$- 
fluorobenzyI)-8-[(2-aminocyclohexyl)araino3xanth.ine 

(541) l-{244^dimethyiaminocarbonyI)-phenyl3-ethyl}-3-methyi-7<2-methyi-5- 
fl«orobenzyi)-8-[(2-aminocyc!ohexy!)amino3xaiitbine 

(542) l-{244<ammosu!fonyl)-phenyl3-ethy!}-3-methyI-7<2-methy!-5-fluoroben 
[(2-aminocycioSiexyi)amino|xamhine 

(543) l-{'2-[4<methylamiflosulfonyI)-pheny{3-ethy4}-3-methyl-7^2-m^hyl-5- 
fluorobenzyl)-8-[(2-aminocyclohexyl)atnino]xanthine 

(544) l-{244^(Umethylaminosulfonyl>phenyl]-ethyl}-3-methyl-7<2-methyi-5- 
fluorobenzyI)-8-[(2-aminocyciohexyi)amino|xambine 

(545) 143<ethoxycarbo?iyl>pfopy 
am moc y cl obex y 1 )a i n i n ojxanthi tie 

(546) l-[2-(3 ! 4-dimethy!-phettyl)-ethy!]-3-me%l-7-(2-me%l-5-fiuorobenzyI)-8-[(2- 
am inocy c! ohexy 1 )am i n o ] xan thine 

(547) !~[2~(241uoro~5<Moro~phenyO 
[(2-aminocycJ ohexy ])amuw]xanthme 
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(548) 1 - [2-(3 , 5 -di methoxy-phenyl)-eihyi]-3-methyl-7-(2-metJiyl-5-fl uorobenzy 1 )-8- [(2- 
ammocydohexyl)amino]xanthine 

(549) l-[2<naphthalene-2-y0-ethyl3-3-methyl-7-(2-methyi-54luorobenzyl)-8-[l2^ 
ami nocj < ; e ! I minojxanthine 

(550) l-[2<pyridin-3-yI)-ethyl]-3-methyl-7<2-metliyl-54luorobenzyl)-8-[(2- 
aminocyclohexy!)amino]xanthine 

(551) 1 -{4-pheny l4Hityi]-3-metiiyI-7~(2-niethyl-5-f{uoroben2yl)-8-[(2- 
a o 5 i n oey c 1 ohexy 1 ) a rn i n o] x a n th in e 

(552) l-(2-phenyIsulfaiiyl-ethyl)-3-meihyi-7<2-methyl-5-fIuorobenzv'l)-8-|(2- 
aniinocydohexyl)amino]xanthine 

(553) l-(2-phenylsulfinyl-ethyl)-3-methyi-7K2-methyl-5-nuofobenzyl)-8-|:(2- 
aminocydohexyl)amino]xanthme 

(554) H2-phenylsuIfonyI-ethyl)-3-me%^ 
aminocy cl ohexy 1 )atn in ojxanthin e 

(555) 1 - [2-( 3 -fl uoro-ph enyl)-2-oxo-etby ! ]-3-methyi-7-(2-methyl- 5 -fi uorobenzy I )-8-[(2- 
am inoc-y c I ohexy 1 )am i n o j x a n th i n e 

(556) l-[2<3<hloro-phettyl)-2-oxo-ethyi]-3-it^ 
aminocyclohexyl)amino]xanthine 

(557) I-[2-(34>ronK>pheny!)-2-oxo-ethylj-3-methyi-7-(2-metby^ 
am i n ocy cl obex yl )a s m nojx anthi ne 

(558) 1.42-(3-methyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methy 
anvinocyc!ohexyi)amiiio]xanthiiie 

(559) 1 -[2-( 3-trifluoramethyl-phenyl>2-oxo-etliyl3-3-methyl-7-(2-methyi-5- 
fluorobenzyi}-8-[(2-afninocyclohexyl)amino]xanthine 

(560) 142^2-methyl-pbenyl)-2-oxo-e%l]-3-methyl-7^2-methyi-5^]uorobenzyI)-8-[(2- 
aniinocyc!obexy!)amino]xanthine 

(56 1 ) 1 -[2-(3^ifluoromethoxy-pbenyl)-2H»xo^thy!]-3-methyl-7-(2-metiliyl-5- 
fluor obenzyl )~8- [ ( 2 -a m i n oc ycl ohexy I Jaminojxantbine 

(562) l42-(3-tritluorometboxy-phenyl)-2H>xo^%!3-3-methyl-7<2-methyl-5- 
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fluorobenzyl)-S-[(2-aminocyciohexyl)^riino]xanthine 

(563) l-[2-(3-ethoxy-phenyl)-2-oxo-ethyi3-3-methyi-7-(2-methyl-5-fiuoi^^^^ 
mnocvc in ( ] thine 

(564) 142^34sopropykx\7-phenyl)~2H>xo>ertiyl]-3-nielhyl-7-(2-methy)-5- 
fluorobenzyi)-8-[(2-ammoc . . < hex saminojxanihine 

(565) 1 -[2-(3 -cyciopropyloxy-pheny 1 )-2-oxo-ethyl]-3 -methyl -7-(2-methyi -5- 
fluofobenzyI)-8-[(2-aminocydohexy!)amino}xanthiiie 

(566) l-[2-(3-cyclopentyloxy-phenyl)-2-oxoethyi]~3-methyI>7-(2-'methy)-5~ 
fluorobenzyl)-8-[(2-am}nocyclohexyl)amino3xanthine 

(567) 1 -[2-(3-cyclopropy 1 methoxy-phenyl )-2-oxo-ethyl]~3 -methyI-7-(2-methyU5- 
fl uorobenzy ! )-8- [(2-ami nocyc! ohexy i )ami nojxanthi ne 

(568) 1-{2-[3-(2,2,2-tritluoroethoxy)-pheftyl]-2<>xo^yl}-3-metbyl-7^2-metbyl-5- 
fl uorobenzy I )-8- [(2-ami nocycl ohexy l)ami nojxanihi m 

(569) 142-(4%droxy-phenyi)-2-oxo-ethylJ-3-methyl-7-(2-methy!-5-fluorobenzyl)-8- 
i(2-aminocyclohexyl)amino]xantbme 

(570) l-{243<me%lca{tofly!amino)-pbenyl]-2^xo^%l}-3-metbyl-7K2-ra.ethyI-5- 
fluorobenzyi)-8-[(2-aitJinocyciohexyi)amino]xanthine 

(571.) 1 -{ 2-[3-(ami nocaitony lai«ino)-pheayI]-2-oxo-ethyl }-3-methy l-7-(2-methyl-5- 
fluofobe«zyi)-8-[(2-animocyclobexyI)aminojxanthine 
(572) l-{2-[3-(mt#tylaminocarbonyk^ 
methyl-5-fluorobenzyl)-84(2-aminocyclohexyl)aniino]xanthine 
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(573) 1 - (2-[3<dimethylaminocarbonylmnino>'ph«iyI3-2-oxo-ethyl } -3-meihyi-?-(2- 
methyl-5-fliiorobenzyl)-8-[(2-amm^ 

(574) 1 - { 2-[3-(methylsuitbnylam}no)-phenyi3-2-oxo-etiiy! } -3-methyl-7-(2-methyl-5- 
fliiorobenzyl)-8-[{2-aminocyc!o}u 4 xy!)amino]xanthine 

(575) ) -{ 2-[3-(aminosuIibnyl)-pbenyl j-2-oxo-eihyl ') -3-methy!-7-(2-methy!-5- 
fluorobenzy i)-8-[(2 -am i n oc y cioh exy ! } a m i n o j x a n t h i ne 

(576) 1-{2-[3-(me%laminosuif<Hiy!^ 

fl uorobenzy I )-8- [(2-anis nocyclohexy i )ami nojxanthi ne 

(577) l-{2~[3-(dimethyiaira^ 
fluorobenzyl)-8-f(2-aminocycJohexy0araino]xanthine 

(578) l-[2-(3-ethynyl-pbenyl)-2-oxo-ethyi]-3-raethyl-7-i2-methyl-5-^ 
[(2-aminocyclohexyl)anuno]xan thine 

(579) l-[2K3^ano-phenyl>2K>xo^thyi3-3-methyl-7^2-methyI-541uor(*razy!)-8-[(2- 
aminocycIohexyl)amino]xanthine 

(580) 1 - {2-[3-(aniinocarbofiyi)-pbenyf J-2-oxo-ethyl j -3-raethyl-7-(2-methyl-5- 
fluorobenzyi )-8-[(2~aminocyciohexy{)amino]xanthine 

(58 1) l-{2-[3-(methy]am!nocarbonyl)-phtniyl]-2^.KO-ethyl)-3-m 
jFluorobenzy!)-8-f(2-aminocydohexyi)amino]xanthine 

(582) l-{2-[3-(dimetiiy!aniinocarbonyi)-phenyl]-2-oxo-ethyi}-3-methyl-7-(2-nie^ 
fluofobe«zyi)-8-[(2-anibK)cyclohexyI)aminojxanthine 

(583) 1. - { 2-[3 -(methyl sul fanyl )-phenyl]-2-oxo-ethyl } -3-methy I -7-(2-methy1 -5- 
tluorobenzy!)-8-[(2-arairiocyc!ohexy!)amino]xantbine 
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(584) l-{2-[3-(methyi.sulfinyI)-phenyl3-2H>xc>-ethyl}-3-methyl-7<2-methyl-5- 
fluorobenzyl )-8-[( 2 -am i n ocyc! ohexy I )araino]xanthine 

(585) 1 - { 2-[3-(methylsulfonyl)-pheiiyi3-2-oxo-ethyl }-3-methyi~?-(2-rnethyi-5- 
fluorobenzyi)~8~[(2-aroinoc , i<, - - '■ jaminojxanthine 

(586) l-[2^3,5-dimethyl-pbenyl)-2-^xo-^hyI]-3-methyl-7-(2-rne{hyi-5-fluorobenzy!)- 
8-[(2-ammocyclohexyl)amino]xanthine 

(587) 1 - [2-1 3 41 uoro- 5-raeihy i -pheny l)-2-oxo-ethyl3-3-methy 1 -7-{2-met hy 1-5- 
fl uorobenzy ! )-8- [(2~ami nocy c! ohexy { )ami no jxanihi ne 

(588) 142-(pyridin-3-yl)-2-oxcH-ethyl]-3-methyl-7<2-methyl-5-fluorobenz>'!)-8-[(2- 
aminocydohexyl)amino]xanthme 

(589) l-[2-(fivran-2-y!)-2-oxo-ethyl]-3-methyi-7-(2-metbyl-5-fiuofobenzyl)-8-[(2- 
am i n ocy cl oh ex y 1 ) a mi no jxan thi ne 

(590) l-[2-(thiophen-2-yl)-2-oxo-ethyl]-3-methyl-7-(2-meihyl-5-fluorobenzyl)-8-[(2- 
aminocyclohexyl)amino]xanthine 

(591 ) 1 - [2-(thiazol e-2-y l)-2-oxo-ethyl J-3-methy I -7-(2-methy i -5-fl uorobenzy I )-8-[(2- 
am i nocy c I ohex y 1 jam i n o] x a n th i n e 

(592) I-[2-(tbiazole-5-yl)-2-oxo-ethy13-3-me%l-7-(2-methyl-5-tluorobenzyi)-8-[(2- 
aminocyc!ohexyl)a:mino]xanthine 

(593) l-[2-(thiazole-4-yi)-2-oxo-etbyl3-3-niethyl-7-(2-methyl-5-fluofobeiizyi)-8-[(2- 
aminocydohexyl)ami no jxanthi ne 

(594) 1-(2-pheny!-2-hydroxyimi^ 
aminocyciohexyl)amino]xanthine 

(595) 1-(2-phenyl-2-methoxyimino-ethyl)-3-methyl-7-(2-methyl-5-fluorobenzyl)-8-[(2- 
am inocy c ! ohexy ! .) am i n ojxao thi n e 

(596) l-(2-oxo-propyi)-3-methyI-7-(2-methy1-5-fiuorobenzyl)-8-[(2- 
aro I nocy cl obex y I )amino] x anthine 

(597) l-(2-oxo-butyl)-3-methyl-7-(2-methyi-5-fluorobenzyl)-8-[(2- 
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aminocycIohexyl)aminoJxanthine 

(598) l-(3-methyl-2-oxo-but>1)-3-metliyi-7-(2-me%l-5-fluorobenzy])-84.(2- 
mnocvc : . f >d o] nthuu 

(599) 1<2^dopropyl-2H>xo-^yl)-3-methyl-7K2-me%l-5~fluorobenzy!)-84X2- 
a m i nocycl ohex y 1 }am i n o | x a n th i n e 

(600) 1 <2<yclobexyl-2-oxo^thyI)-3-methyl-7-(2-methyl-5-fiuorobenzyl )-8-[(2- 
ami nocycl ohex y I )ami nojxanthi tie 

(601) !-(3<iim6ihylamim')-23^ 
[(2-amjnocyclohexyl)amino'jxanihine 

(602) l-[3-(piperidm-l-yl)-23-dioxo-propyl]-3-inethyI-7-(2-metbyl-5-f!uorobenzyl>8- 
f (2-aminocydohexyl)anii nojxanihi ne 

(603) H2-pheny!-2-hydmxy-ethy!)-3-ine4hyl-7<2-inethyJ-5-fluorobenzyl>8-[(2- 
aminoeyciohexyl)arnino]xanthine 

(604) l-(2-phenyl-2^ydroxy-propyl>3-methy!-7-(2-methyI-5-fluorobenzyl)-8-[(2- 
ami nocycl ohexy t )ami no jxanthi ne 

(605) l<2-phenyI-2-memoxy-etby1)-3-metbyi-7-(2-metbyi-5-fluorobenzyl)-8-[(2~ 
ammocydohexyl)ami nojxanthi ne 

(606) l-[(quinazoiyn-4-yI)metby!]-3-me%!-7<2-methyI-5-fIuorobenzyl>8-[(2- 
aminocyciohexyl)aniifio]xanthine 

(607) H(5HmethyMsoxaz£>l-3~yl)methy!^^ 
ami.nocydohexyl)amino]xanthine 

(608) 14(oxazol-2-y!)methyl3-3-methyl-7-(2-metby!-5-fluorobenzyl>8-r(2- 
ami nocy clohexyl )ami nojxanthi ne 

(609) 14(.lH~ituiazoi-3~y!)methy 
am mocy cl ohex y I )a i n i n ojxanthi tie 

(610) H(541uoro4)enzo[d]iso&iazoi-3-yl)m^ 

fl uorobenzy 1 )-8- [(2-ami nocy clobexy !)ami nojxanthi ne 

(611) 1-[(5-fluoro-benzo[d]isoxazo)-3-yl)metby!]-3-metbyl-7-(2-Tne{-hyl-5-' 
tluorobenzyi)-8-lX2-aminocyclohexyl)aminoJxairthine 
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(612) l-[(5-methyi4>mzo[d]isoxazd-3-yI)m^yl]-3-methyl-7^2-methyl-5- 
fluorobenzyl )-8-[( 2 -am i n ocyc! ohexy I )araino]xanthine 

(613) l-[(5-metbyi-beiizo[d3isothiazo!-3-yi)methyl3-3-methyl-7<2-methyl-5- 
■fluorobenzyi)-8~[(2-aminoc > . ■ k - - '■ jaminojxanthine 

(6 1 4) 1 <2<yclohexyl-ethyl)-3-methyl-7-(2-metliyl-5-f]uorobenzyl)-8-[(2- 
aminocy ci ohexy I )am in ojxanthi n e 

(615) H242-dit1uorometkixy-p^ 
[(2-arainocyclohexyl)amino]xam.hine 

(616) l-[2-(2-dif]uoromethoxy-phenyl)-2-oxo-ethyI]-3-methy!-7-(2-methyl-5- 
fl uorobe nzyl )-8-f( 2 -am i n ocycl obex y 1 )arai no}xanthine 

(617) l-[2-(24rifluoromethoxy-phenyl)-2-oxo-etby0-3-methyl-7-(2-ttiethyl-5- 
fliiorobenzyl)-8- ['( 2 -am i n oc y c 1 ohexy 1 )aimno]xantbine 

(6.18) l-[2<indan-4-yl)-2-oxo-ethyl]-3-methyI-7K2-methyl-5-fluorobenzyl)-8-[(2- 
aminocyclohexyl)amino]xanthine 

(619) 1-[2-(beiizo[I33dioxo!-4-yl)-2-oxo-ethyiJ-3-methyl-7-(2-methyl-5-f1uorobenzyl)- 
8-[(2-aminocv cl oh ex y l)amino}xanthi ne 

(620) l-[2<2,2-difluoro4)enzo[l,3]dioxoM-yl)-^^ 
jfluorobenzy!)-8-f(2-aminocydohexyi)amino]xanthine 

(621) l-[2<naphtho-l-yl)-2^xo-ethyl3-3-methyl-7-(2-methyl-5-f1uofobenzyl)-8-[(2- 
aminocydohexyl)ami no jxanthi ne 

(622) H2<24sopropy!-phenyi)-2-oxo 
[(2-aminocydohexyl)aniino]xanthi.ne 

(623) l-[2-(2-cydopropyl-phenyl)-2-oxo-ethyl]-3-methyl-7-(2-methyl-5-fluorobenzyl 
8-[(2~aminocy c 1 oh ex y I )a m i no'jx ant hi tie 

(624) l-[2^2-cycIopentyI-phenyI)-2-oxo-ethyl3-3-methyl-7-(2-meihyl-5-fluorobenzyi)- 
8-[(2-aminocyclohexyl)amino3xanthine 

(625) l-[2-(2-phenyl-pbenyl)-2-oxo-ethyl3-3-methyl-7^2-methyl-541uorobeiizyl)-8- 
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[(2-ami nocy cl ohexy l)amino3xanthine 

(626) l-[2-(2<ydopentylmethoj^-phenyi>2^xo^%i]-3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-[(2-a.minocyclohexyl)amino3xantiiine 

(627) 1^3-pheny!~2-axoi>ropyl)-3-me%^ 
a m i nocycl ohex y I jam i n o | x a n t h i n e 

(628) l<3-phenyi-3-oxo-propyl)-3-methyl-7-(2-methy!-5-fluorobenzyl)-8-r(2- 
aminoeyclohexyl)amino]xanthine 

(629) l-[2-(2-metbvlan»no-phenyJ)-2-0xo-ethyl]-3-metbyi-7-(2-methyl-'5- 
fluorobenzyl)-8-[(2-aminocyclohexyl)amino3xanthine 

(630) 1 -{ 2-[2<N-cy anomethy 1-N-methy l-amino)-pheny l]-2-oxo-ethyI }«3~methy1 -7-{2- 
methyl-5-f!uorobenzyl)-8-[(2-aminocyclohexyl)amino]xaiitbine 

(63 1 ) 1 ~[2~(2-cy axiom ethylarni no-pheny 1 )-2-oxo-ethy 1 j-3 -methy 1 -7-(2~me thy 1 -5- 
tluorobenzyi)-8-[(2-amjnocyclohexyl)amino|xanthine 

(632) 1 -(2- {2-[(methoxycarbonyl)methylamino]-pheflyI } -2-oxo-etbyl)-3-methyl-7-(2- 
methyl-5-fluorobenzyl)-8-[(2-aminocyclohexyl)amino]xantlune 

(633) l-[2^2-methylsulfonylamino-phenyl)-2H>xo~ethyI]-3-methy}-7^2-methy).-5- 
fluorobenzyi)-8-[(2-aitJinocyciohexyi)amino]xanthine 

(634) l-[2-(3-methylaniino-phenyl)-2-oxo-ethyI]-3-methyi-7-(2-methyl-5- 
fl uorobenzy ! )-8-[(2-ami nocy cl ohexy !)ami nojxanthine 

(635) l-{2~[3-(N-cyanomet.hy 

methyl-5-fluorobenzyl)-8-[(2-aminocyclohexyl)amino3xanthine 

(636) 1 -(2- (3-[(dimethy I .amino)sufo«ylamino]-phenyl }-2-oxo-ethyl)-3-methyl-7-(2- 
methyl-54luorobenzyl)-8-[(2-ammocyclohexyl)amino3xanthine 
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(637) l<2-{3-[(morphoLin-4-yl)sulfonylamino3-phenyl)-2-oxo-e%i)-3 
methyl 4-8uorobenzyl)-S-[(2-amiiiocyclohexyl)amino]xan&ine 

(638) l-[2-(3-aminosuifonylamino-phejiyl)-2^xo^thyl]-3-methyl-7-(2-methyl-5- 
fliiorobenzyl)-8-[(2-aininoc , - hexy ! jarmnojxanthine 

(639) l-[2^3^hylsulfonylamino-phenyl>2-oxo^hyl3-3-in^hy!-7-(2-methyl-5- 
fl .uorobenzy i)-8-[(2 -am i n oc y cloh exy ! } a mi no] x an thine 

(640) I -[2-( 3-i sopropylsulfony lamino-pheny I )-2-oxo-ethyl 3-3-methy I -7-(2-methy I -5- 
fl uorobenzy I )-8- [(2 -ami nocyclohexy i )ami nojxanthi ne 

(641) 1 - {2-[3-(2-oxo-imidazolin- 1 -yl)-pheoy!]-2-oxo-ethyl }-3-methyl-7-(2-methyi-5- 
fl uorobe nzyl )-8-f( 2 -am i n ocyd obex y 1 )ami no]xanthine 

(642) 1 - { 2- S3 -(3 -m ethyl -2-oxo-i midazobdine- 1 -yl>phenyl3-2-oxo-ethy I ) -3 -metbyl-7- 
(2-methyl-54luorobenz>4)-8~[(2-aniinoeye]ohexy])amino]xantb.ine 

(643) l-{2-|3-(3-methyl-2,5-dioxo-imidazo!idine-i-yl)-pheiiylj-2< 
7-(2-methyl-5-fIuorobenzyl)-8-[(2-aiTiinocyclohexyl)amino]xanthine 

(644) 1-{2-[3-(3-me^yl-2,4-cBoxo-imidazoHdi«e-1-yi)-pbenyl3-2-oxo-ethy!}-3-methyl- 
7-(2-metby 1 -5-f! uorobenzy 1 )-8- [(2-ami nocy cl ohexy 1 )amino]xan thine 

(645) 1 -[(l-methyl-2-oxo- 1 ,2-dihydro-c|iunolin-4-yl)nietbyl]-3-methyi-7-(2-methyi-5- 
jfluorobenzy!)-8-f(2-aminocydohexyl)amino]xanthine 

(646) l-[(2H3xo-l.,2^hydro-quinazoUn^->1).methyl30-metbyl-7-(2-methyl-5- 
fluofobenzyi)-8-[(2-anitnocyclohexyI)anrinojxantbine 
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(647) 14(I~niethyl-2<>xo~l,2~d^ 
fluorobenzyl )-8-f( 2 -am i n ocyc! ohexy 1 )aminoJxamhine 

(648) H<2-cyano-imphthalen-l^ 
[(2- ami nocy cl ohexy 1 )amino]xars thine 

(649) l~[(6-cyano-naphihalen-i-yl)^ 
[(2-aminocyclohexyl)aniino]xanthi.ne 

(650) 14(5-cyaiK>napbthalen-l-y!)methylj-3-m^ 
[(2-arainocyclohexyl)amino]xam.hine 

(65 i) l-[(8-methyl-isoquinoiin-l-yl)methy!]-3-niethyl-7-(2 
[ (2-aminocycl ohexy 1 )annno]xanthine 

(652) l-[(5-cyaiio4soquinolijvl-yi)methyl]-3-metliyl-7-(2-metby 
[(2-aminocyclohexyl)ajnfuno]xan thine 

(653) l-[(5-aminocarbonyl-isoc)uinolin-l-yl)methyl'j-3-methyl-7-(2-methy!-5- 
fl uorobenzy 1 )-S-[(2-ami nocy c! obexy i)amino]xanthine 

(654) 1-[(5-ammosu1fonyS-isoquindin-^ 
fluorobenzyl )-8-[(2~aminocyciohexy{)amino]xanthine 

(655) l-[(5-methylsuifonyl-isoquinolin-l-yl)methyll-3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-f(2-aminocydohexyi)amino]xanthine 

(656) l-[(5-metliylsuifonylannno-isoquinolin-l-yl)methyl3-3-niethyl-7-(2-niethyi-5- 
fluofobenzyi)-8~[(2-aminocyciohexyi)araino]xanthine 

(657) 1-[(5-methoxy-isoquinoIin-l-yl)methyl]-3-methyl-7-(2-methyl-54]u 
[(2-ammocydohexyl)amino]xanthi.ne 

(658) l-[(6-methoxy4soquino!in-]-yi)niethy!]-3-niethyl-7-(2-methy1- 
[(2-ami:nocyclohexyl)amino]xanthine 

(659) l-[(7-meihy!suifonylamino-isoquinolin-1.-yl)methyl]-3-methyl-7-(2-methy!-5- 
fl uorobenzy I )-8- [ { 2-ani i n ocycl ohexy j)amino]xanthine 
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(660) l-[(?-cyano-isoquinolui-l-yi)methyl3-3-meihyl-7-(2-meihyi-5-fl« 
[(2-aiH!iiocyc]ohexyl)amino]xantMne 

(661) l-[(7-amHiocarbQnyl-isoquinoiin-1-yi)methyl3-3-tn^yl-7-(2-;nietiiyI-5- 
fliiorobenzyl)-8-[{2-aininoc /ci< hex? ' )amino]xanthine 

(662) l-[2-(2-ar>'!oxy-phenyI)-2-oxo-et%lJ-3-raethyl-7^2-methyl-5-fluorobenzyi)-8- 
[(2-arainoc < \ sniittojxamhine 

(663) H2-(3-{((motpholin-4^ 

(2-metliyl~541uorobenzyl)-8-[(2-aminocyclohexyl^mino3x-airthine 

(664) l-[2^3-carboxymethoxy-phenyl)-2-oxo-ethy!]-3-methy!-7-(2-methyl-5- 
fl uorobe nzyl )-8-f( 2 -am i n ocycl obex y 1 )arai no}xanthme 

(665) l42-(3-methylsulfanylmethoxy-phenyl)-2-oxo-ethyl3-3-methyl-7-<2-me 
fliiorobenzyl)-8- [( 2 -ami n oc yc 1 ohexy 1 )aimno]xa.ntbine 

(666) l-[2-(3-metbylsii!finy!methoxy-phtniyl)-2-oxo-ethy)j-3-niethy 
fl uorobenzy I )-8-[(2-ami nocy cl ohexy !)amino]xa«thine 

(667) 1 -[2-('3-t»ethylsulfony I methoxy-pheny I )-2-oxo-ethyl ]-3-metby I -7-(2-methy I -5- 
fl uorobenzy! )-8-[(2~aminocyciohexy{)amino]xanthine 

(668) l-[2<2-oxo-2 J 3-dihytko-benzoxazol-4-yi)-2-oxo-e%l3-3-methyl-7-(2-methyl-5- 
fluorobenzy!)-8-f(2-aminocydohexyi)amino]xanthine 

(669) I-[2-(2-oxo-2 > 3-dihydro-]H-benzoiniidazo!-4-yl)-2-oxo-etiiyl3-3-me% 
metbyl-5-t1uorobenzyl)-8-[(2~aimnocyclohexyl)amino]xaiithine 

(670) 1,-[2-( 1 -methyl-2-oxo-2,3-dihydro- 1 H-benzoimidazoi-4-yl)-2-oxo-ethyl]-3- 
methyl-7 -(2-methy 1 - 5 -fluorobeozyI)-8-[ (2-ami nocydohexy 1 )ami no] xanthi ne 
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(671) 1 -[2-( i ,3Hiimefjiyl-2-oxo-2,3-dihydro-lH-benzoImidazol-4-yI)-2<ixo-e 
methyl-7-(2-methyl-5-tluo^ 

(672) l-[2KlH-ben20}midazd^-yl)-2^o^yi3-3-methyJ-7-(2-methyl-5- 
fliiorobenzyl)-8-[( 2-aminoc , , hexy S jaminojxanthine 

(673) 1 - [2-(2-methy 1 - 1 H-benzoimi dazol-4~yl)~2-oxo-ethyl |-3-meth y I ~7-(2-m ethyl -5- 
fl .uorobenzy i)-8-[(2 -am i n oc y cioh exy ! } a mi no] x an thi ne 

(674) 142K'beiizoxazol^yI>2^xo^yl]-3^etfayi-7^2-raethyl-5-fiuorobenzyl>8-[(2- 
a o 5 i r i ocy c 1 ohexy 1 ) a n u n o] x a n th in e 

(675) 142K2-methyl-ben20xazol-4-yl>-2-oxo-ethyI]-3-methyl-7-(2-methyl-5- 
fl uorobe nzyl )-8-f( 2 -am i n ocycl obex y 1 )arai no)xanthine 

(676) 1 -[2-(3 -oxo-3 ,4-di hydro-2H-benzo[ 1 ,4 joxazi n-5 -y I -2 -oxo-ethy 1 J-3 -methy 1 -7-(2- 
metbyl-5-t1uorobenzyl)-84(2-aminocyclobex7l)ambH>]xan{hine 

(677) l-[2<btmzo[133dioxoi-4-yl)-2-oxo-ethyl3-3-rnethyl-7-(2-methyl-5-fluorobenzyl)- 
8-[(2-a m inocycl ohexy I )ami no]x antbine 

(678) 1 -( 1 -m ethoxy carbofiyi- 1 -pheny I -methy i)-3-methy I - 7-(2-methy I -5 -f! uorobenzy 1)- 
8-[(2-amin oc v cl oh ex y I )amino}xanthi ne 

(679) 1 -(I -carboxy- 1 -phenyi-methyl)-3-methyl-7-(2-methyl-5-fluorobenzyi)-8-t(2- 
aminocyciohexy1)amino]xanthine 

(680) 1 -( 1 -am t nocarbony \ - \ -pheny 1 -methy!)-3 -methy 1 -7-(2-m ethyl -5-tl uorobenzyl)-8- 
[(2-aminocyclohexyl)amitK>]xanthine 

(681) l^I-methoxycart>ony1-2-phenyl-m«hyl)-3-methyl-7-(2-rnethyl-5-fiuorobeiizyl)- 
8-[(2-aminocyclohexyl)amino]xanthine 

(682) 1-(l-carbonyl-2-phenyl-methyL)-3-methyl-7-(2-metbyl-5-fluorobenz>'!)-8-[(2- 
aminoey c ! ohexy 1 .) am i n ojxao thi n e 

(683) l-(l-aniinocarbonyl-2-phenyi-ethyl)-3-metbyl-7-(2-nietb>1-5-tluorobenzyl)- 
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8-j{2-a.minocyclohexyl)amino]xaiithine 

(684) I-[(benzofuran-2-yI)methyl3-3-methyl-7-(2-methyi-5-fliiorobenzyi)-8-[(2- 

(685) l-[(2.2>Hiibydto~benxofuran-2^ 
8-|(2-ammocy cl oh ex v 1 }ami nojxanthi tie 

(686) l-[2^2-amino-3^yano-pheny!)-2-oxo-ethyl]-3-methyi-7-(2-metliyl-5- 
fluofobenzyI)-S-[(2-<nninn. iohes i)a i.ino]xanthine 

(687) l-[2^2-amino-3-fluoft>phenyl)-2-oxo^hyl]~3-methyl-7-(2-methyi-5-- 
fliioroben2yI)-8-[(2-aminocyc)ohexyl)amino]xaiithine 

(688) Hl-methyl-2~phenyl-2-oxo^^^ 
aminocyc!ohexyl)amino]xanthine 

(689) 1 ~[2~oxo-2~(3 ~oxo-3 ,4-dihy dro-2H-benzo[ 1 A joxazi n -8-y i )-ethyl ]~3 -m ethyl~7~(2- 
roethyl-5-f!uor<^)enzyl)-8-[(2-aminocyclohexyl)amino]xanthine 

(690) K2-oxo-2<4-methyI-3-oxo-3,4-dihy& 

methyl -7-(2-methy1-5-fluorobenzyl)-8-t(2-aminocyc!ohexy 

(691) H(2-oxo~2H-chromen-4~yl)me%^ 
aminocyciohexyOami tiojxanthi tie 

(692) l-[(J -oxo- l ! 2-dihydro4soquino!in-4-y!)methy!3-3-methyl-7^2-methyl-5- 
fl uorobenzy I )-8-[(2-ami nocy cl ohexy !)ami nojxanthine 

(693) l~[(2~.methyi-lK>xx>l,2^ 

5 -fj uorobenzy 1 )-8- [(2-ami nocy cl ohexy i)ammo]xanthine 

(694) 14(4-oxo-3 > 4-dihydro-phthalazin-l-yl)methyl]-3-methyl-7-( 
fluorobenzyI)-8-[(2-aminocyciohexyi)amino]xambine 

(695) 14(3-methyl~4-oxo-3,4-d^ 
fluorobenzyl )-8- [ ( 2-ami nocyc I ohexy ! jatnmoJxantMne 
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(696) 14([l ; S3naphthyIidm-4-yl)me^ 
aminocydohexyl)amino]xanthine 

(697) 1 -[{ [ 1 J jnaphthylidifl-8-yl )raethyl]-3-methyl-7-(2-methyl-5-t1uorobei\JEyl )-8-[(2- 
aminoc y< ht I minojxanthine 

(698) l-[(quinolin-2-yl)methyl]-3-m€*hyl-7-(2-methyi-5-fluorobenzyI>8-[(2- 
aminocy ci ohexy ! )am in ojxanthi n e 

(699) 1 -[(isoqui.nol.in-3-yl )methyl3-3-methyl-7-(2-methyi-54luorobeiizyl )-8-[(2- 
a o 5 i n oey c 1 ohexy 1 ya rn i n o] x a n th i n e 

(700) 1 - {2-oxo-2-[3-(2-oxo-tetrahydro-pyrimidin- 1 -yl)-phenyl]-etby! }-3-methyl-7-(2- 
methyU5-f!iiorobenzyl)-S-[(2-aminocyclohexyI}amiBo]xantlvine 

(70 1 ) 1 - { 2-oxo-2-[3-(3-metbyi-2-oxo-tetraliydro-pyrimidin-I -yl)-phenyl]-ethyl } -3- 
methyl-7-(2-raetby!-5-fluorc*enzy!)-8-[(2-aminocyciohexyl)amino]xanthme 

(702) ]-(2-phenyl-2-oxoethyl)-3-metbyl-7<2<hloro-5^]uorobenzyl)-8-[(2- 
aminocy ci ohexy 1 )am in ojxanthin e 

(703) 1-(2-pheny1-2-oxoethyl)-3-metbyl-7-(2-bromo-5-fluorobenzy1)-8-{;(2- 
am inocy c I ohexy 1 )am i n o]x an thine 

(704) 1 -[(isoqumolin- i -y1)methylJ-3-methyl-7-(2-chloro-5-f!uorobenzyl>8-[(2- 
aminocyc!ohexyl)a:mino]xanthine 

(705) l-[(isoquinolin-1-yi)methylJ-3-metbyi-7K2-bromo-541uQrobenzyi)-8-[(2- 
ami.nocydohexyI)ami no jxanthi ne 

(706) H2-(pyritbn-2-yl)etbyl]-3-m^ 
aminocy clohexy 1 )am in o jxanthin e 

(707) 1-[2Kpyridin-2-yl)ethyl3-3-methyl-7-(24ifomo-5-jfluorobeiizyi)-8-[(2- 
aminocyclohexy] .larninojxaothine 

(708) 142-(2-naphthy!)ethy!]-3-meihyl-7<2<bloro-541uorobenzyl)-8-[(2- 
ami nocy dohex y 1 )amino] x anthine 

(709) 1 -[2-(2-n aph thyl)ethy ! ] -3 -metby ! -7-(2-bromo-5-fi uorobenzy I )-8-[(2- 
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aminocw t he> /l)aminoJ; anthine 

(7 1 0) 1 42-{2-raethoxyphenyl)-2-oxoethy!]-3-methyl-7.(2-chloro-54luorob 
(it >v ])ai ( ] i thine 

(711) 1 ~[2~(2-methoxyphenyl)-2<txoe^ 
aminocycloliexyl)amino]xanthine 

(71 2) I -[2-(3 -methoxypheny!)-2-oxoethyl]-3-methyl-7-(2-chloro-5-fliiorobenzyi)-8-[(2- 
ami.nocydohexyl)amino]xanthine 

(713) l-[2^3-methoxyphenyl)-2-oxoethyl]-3-raethyl-7K2-brom»>5~fluof^enzyl)~8-[{2~ 
am inocy cl ohexyl }a i n i n ojxanthi ne 

(7 1 4) 1 42-(2<hkirophenyl)-2<>xoethy!^^ 
ami nocy c! ohexyl )am m ojxanthi n e 

(715) 1-[2^2<h!orophenyl)-2<ixQe%^^ 
aminocyclohexyl)amino]xanthine 

(716) 14>(3<hicrophenyI)-2-oxoe%!>^ 
ami nocy ci ohexyl )ami no jxanthi ne 

(717) 142-(3-chiorophenyi)-2H>xoetby!]-3<^^^ 
aminocyciohexyOami no jxanthi ne 

(7 1 8) 1 -(2-phenylethyl)-3-methyI-7-(2-cMoro-54luorobenzyi)-8-[(2- 
aminocyciohexyl)amino]xanthine 

(719) l<2-phe.nylethyl)-3~methyi-7-(24va>RH>5-t1uorobeT^.yl)-8-[(2- 
aminoey c! ohexy 1 )amino]xanthine 

(720) 3-methyl-7-(2Miiethyi-5-fiuorob^ 

(721) 3-metliyl-7-(2-chloro-5-0uorobenzyl)-8-[(2-aniinocyclohexyl)amino]xanthine 

(722) 3-roelhyl-7-(2-bro?no-S-fluorobenzyl>^ 

(723) 142-(phenyl)ethyI]-3-methyI-7<2<hloro-5-tluorobenzyi)-8-[(2- 
ami nocy clohex y I )amino] x anthine 
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(724) 14(pyridin-2-yl)methyl]-3-methyl-7-<2-chlon)-5-fluorobenzyl)-8-[(2- 
aniinocydohexyl)amino]xanthine 

(725) l42-(2-fluofophenyl)e%13-3-methyl-7-(2-ciiloro-5-fluorobenzyr)-8-[(2- 
aminocy* e nojxanthine 

(726) 142K2^h)orophenyI)ethyl3-3-methyI-7^2-chloro-5-fluon)benzyl)-8-[(2- 
aminocyciohexyl)amino]xanthine 

(727) 1-[2K24)romoplie«yl)ethy!]-3-methyl-7-(2-chloro-5-fluorobeiizy!)-8-[(2- 
an 5 I nocy c 1 ohex y ] )a rn i n o]x a o tb i n e 

(728) l-[2<2-cyanophenyi)ethyl3-3-methyi-7-(2-cbIoro-54luorobenzyl)-8-[(2- 
aroi ttocyc! obexy 1 )amino]xanthine 

(729) H2-(2-methoxyphenyl)ethyl]-3-m^ 
am i n ocy cl oh ex yl )arai no]xanthi ne 

(730) ]-[2-(2-metbylpheiiyl)ethyl]-3-meihyi-7<2<hIoro-541uorobenzyl)-8-[(2- 
aminocyctohexyl)ainino]xanthine 

(731) H2K3-fluorophenyl)ethyl]-3-m^ 
am inocy cl ohexy 1 )arn i n ojxan thi n e 

(732) l-[2<3-chlorophenyl)ethyl3-3-methyl-7-(2-chioro-5-t1uorobenzy1)-8-[(2- 
aminocyc!ohexyl)a:mino]xanthine 

(733) !-[2<3-bromophe.nyl)ethyi30-iaethyi-7^2-chloro-5-fluorobenzy{)-8-[(2- 
ami nocy cl ohex yl )ami nojx anthi ne 

(734) l-[2-(3-cyanophenyl)ethy13-3-methyl-7-(2-chloro-5-fluorobenzyl)-8-[(2- 
aminocy ciohexy 1 )am in ojxanthin e 

(735) 1-[2-(3-methoxyphenyl)ethyl]-3-methyl-7<2-chlofO-5-fluorobenzyl)-8-[(2- 
aminocyciohexy] la.rninojxantbine 

(736) H2-(3 -methyl phenyl)ethy^^ 
ami nocy cl ohex yl )amino] x anthine 

(737) l-[2-(phenyl)-2Hixoethyl3-3-methyl-7-{2-cbloix>541uorobenzyl)-8-[(2- 
am i n ocy clohex yl )ami n o jx anthi ne 

(738) I-[2-(2-fl«orophenyl>2-oxoethyl3-3-metby!-7-(2-ch1oro-5-fiuorobenzyl)-8- 
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[(2-ami nocy cl ohexy l)amino3xanthine 

(739) l-[2-(2-bromophenyl)-2-oxoethyI]-3-me%i-7-(2-chloro-5-f!uorobenzyl)-S-[(2- 
>v \n t ] ithint 

(740) 1-[2^2>cyanophenyl)-2~oxx^hyl]-3-m^yl-7^2^hlorcv541uorobenzy!)-8-[(2- 
ami nocvcl ohexy] }amino|xanthine 

(74 1 ) 1 -[2-(2-methylphenyl )-2-oxoethyl]-3-methyl-7-(2-chloro-5-fiuorobenzyl)-8-[(2- 
ami nocy cl obex y I )ami nojxanthi tie 

(742) l-[2-(3-fluorophenyl>2-oxoethylJ-3-methyi-7-(2-chloro-541uorc^enzyl)~8-[(2~ 
ammocycIohexyl)ami nojxanthi tie 

(743) l-[2-(3-bromophenyl)-2^xoe% 
aminocyc! ohexy 1 )am in o jxanthin e 

(744) 142~(3-cyaoophenyi)-2-oxoeihyi]-3-ttiethyl-7^2-ch]oro-5-fluor 
ami.noeyc!ohexyl)aniino]xanthine 

(745) H2-(3-methylphenyl>2~oxoe 
ami nocy clohexy I )ami no jxanthi ne 

(746) H2<phenyl)ethyi]-3^ 
aminocyeiohexyi)anii nojxanthi tie 

(747) l4(pyridin-2-yl)methyl]-3-methy!-7<2-bromo-5-fluorobenzyl)-8-[(2- 
aminocyciohexyl)aminojxanthine 

(748) l-[2~(2-fluorophenyl)e%rj-3-metbyl~7K2-bromo-5-fluorobenzyi)-84'(2- 
aminocy cl ohex y 1 )amino jxan thine 

(749) 14.2<2<hiorophenyi)ethyl]-3-methyU7-(2-bromo-5-fluorobenzy1>8-[(2- 
ami nocy cl ohexyl)ami no jxanthi ne 

(750) l-[2-(2-bromophe«yl)ethyI]-3-inelhyl-7^2-bromO'5«fluon.'>benzyl)-8~[(2» 
am i nocy cl oh ex y 1 ) a i n i n o jxanthi tie 

(75 1 ) 1 42-{2-cyanophenyi)ethyl]-3-methyl-7-(2-bromo-5-fluorobenzyi)-8-f(2- 
aminocyclohexyl)amino]xanthine 



(752) I-[2-(2-methoxyphenyIX'thyl]-3-metbyl-7-(2-bit)mo-5-f]u.orobenzyl)-8-[(2- 
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ammoc) c |xaaih;uc. 

(753) H242-raethylpfienyi)e^ 
( >v i I ojxanthinc 

(754) 1 -[2^341 uorophenyl)e%^ 
a m i nocycl ohex y 1 )am i n o | x a n th i n e 

(755) l-[2-(3-chlorophen>4)ethyl]-3-me%l-7-(2-bromo-5-fluorobenzyi)-8-[(2- 
ami nocycl ohex y I )ami nojxanthi tie 

(756) l-[2-{3-broniophenyl)et:hyl'J~3~m^hyl-7-(2~bromo-5-fluofobenzyl)-8~[(2- 
ammocycIohexyl)ami nojxanthi ne 

(757) l-[2-(3<yanophenyl)e%13-3-me%i-7^2-bromo-5-fluorobenzyi)-8-f<> 
anunocyc!ohexyl)amino]xanthine 

(758) 142^3<methoxyphenyl)ethyl]~3-inelhyl~7<2-bromo-5-fluofoben2yl>84(2- 
ami.nocyc1ohexyl)aniino]xanthine 

(759) I42-(;^metby]phenyl)ethyI]-3-methyl-7K2-bromo-5-fiuorobenzyl)-84(2^ 
ami nocy ciohexy 1 )ami no jxanthi ne 

(760) H24phenyl)~2H>xoethyl]^ 
aminocyciohexyOam i nojxanthi tie 

(761) l-[2-(2-fluorophenyl)-2-oxoethyI]-3-methyi-7-(2-bromo-5-jSuorobenzyl)-8-[(2- 
aminocyc!ohexyl)amino]xanthine 

(762) 142H'2-broraophenyl)-2K>xoethylj-3-methyl-7-(24)rom 
ami.nocyc1ohexyl)aminojxanthine 

(763) 142-(2<yanophenyl)-2-oxoethy!]-3-methyl-742-bromo-5-fluorobenzyI>84(2^ 
ami ,nocydohexyl)ami nojxanthi ne 

(764) 142-(2~metbylphe.nyl)-2-ox^ 
am i hoc y cl oh ex y 1 ) a i n i n o jxanthi tie 

(765) l-[2-(3-fluorophe«yl)-2-oxoethy13-3-methyl-7-(2-bromo-5-fluorobenzyl)-8-f(2- 
am inocy ci ohexy 1 )am in ojxanth t n e 

(766) 142K'34>romophenyl)-2H>xoethyl]~3-methyl-7-(24K 
ami i nocycl ohexy 1 )amino jxan thine 
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(767) 142K3^yanophmy!)-2-^oe*hyl]-3-m^hyi-7-(2-bromo-5-fluorobenzyl>8-[(2- 
amin ocy d obex y ! mm i n o] x an thi n e 

(768) l-[2-(3-iBethy] phenyl )-2-oxoethylj-3-methy 
aminocydolw l)an n |xanthine 

(769) l f 3-dimethyl-7-(2-methyl-5-tluorobenzyl)-8-[(2- 
aminocy ci ohepty i jainsno] xan th i ne 

(770) l ; 3-diraethyl-7-(2-chloro-54luorobenzyl)-8-[(2- 
aminocye . 1 epl : aminojxanthine 

(77 i ) 1 ,3-dimethy] -7-(2-bromo-5-fl«orobenz>'I)-8-[(2- 
aminocy cl ohepty l)ami no] xanthine 

(772) l,3-dimethyl-7-(2-methyl-5-f1uorobenxyl)-S-t(2- 
am i n ocy clopen ty ! )am i n o] xanthi n e 

(773) l ; 3-dimethyl-7-(2-chloro-5-fluorobcmzyl)-8-[(2- 
am inocy clopenty i jam i no ] xan tin ne 

(774) 1 J 3-dimethyl-7-(2-bromo-5-fluorobenzyl)-8-[(2- 
aminoGyc!opent.y{)amino]xanthine 
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O 

0 X H " 



Compound yi Compound yi Compound yi 

No. No. No. 



775 |-~NHJW 2 779 | — fSltH NH 2 783 j-NH^NHa 



776 



>- ^ 



; oEt 

0 



OH >~OH O^OEt 

0 



I 781 h-NH NH-? i 

777 J-NH NH 2 I W 2 7B5 UlH NH 2 

/OH 



V0Ei 
0 



778 Kl^ 782 786 j-l 

W-oh V~< 



786 f-~NH NH 2 

Q H P 

OB Q * ' 
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Compound yt 



Compound y1 Compound y1 
No. 1 No. 



787 | — NH \ 



-NH NH? 793 I — NH NH 2 

o 



788 HNH NH 2 



r 

o 



791 pNH NH 2 



794 h NH , NH 2 



a, 



789 — NH NH 2 



792 r NH / NH2 



NH 

! 

o-so 
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1 i >~ Yl 

O N ^ 



Compound 
No. 



Compound 1 Compound v i 



No. 



No, 



795 [ -NH NH 2 797 | -NH NH 2 800 f" N ^ NH 2 



NH 

798 -NH NH 2 



O=S=0 



j— NH NH 2 

<1 



■NH NH 2 



( > 



801 J— NH NH 2 



^OH 302 | NH NH 2 
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Table 4 
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Preferably, compound Nos. 352 to S17 above have a cycloalkanedi amine compound 
with a diamine group having the absolute configuration represented by formula (D) or 
formula (E) below. 



(In the formulae, q and R" are the same as above.) 

More preferably, compound Nos. 352 to 817 above have a cycloal kanediami ne 
compound with a diamine group having the absolute configuration represented by 
formula (D) below 



6 <> m 
r s/x / i 

(In the formula, q and R ' are the same as above. ) 

Additionally, in the description below, the absolute configuration of the amino group 
is represented when the bonds are depicted by the solid-line and broken-line wedge forms 
as in formula (D) and formula (E); and the relative configuration of the amino group is 
represented when the bonds are depicted by bold lines as in formula (F) (formula (F), for 
example, represents a (±)~cis unit). 



— NH HH 2 



— NH NH 2 





•NH NH ? 





(In the formulae, q and W are the same as above.) 



Moreover, the 3-aminoptpendine compound below is also a preferable example of the 
xanthine compound of the present invention. 
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Table 5 

R 2 



o 





I I 


>-"N 


> 


0 










R 2 




NH 2 


No. 


R 


R 


R 3 


818 


CH3 


CH 3 


CH F 2 0 


819 


CH3 


CH-a 


CF3CF2O 


820 


CH 3 


CH 3 


CF 3 0 


821 


CH 3 


CH 3 


Q2H5 


822 


CH3 


CH3 


CN 


823 


CH 3 


CH 3 


CH 3 (CH 2 } 2 


824 


CH 3 


CH3 


(CH 3 ) 2 CH 


825 


CH3 


CH 3 


[/~~CH 2 


826 


CH 3 


CH 3 


<)> CH 2 


827 




CH3 


PM.-.fPM-.'un 
un 3 (un 2 j2V 


828 




ru. 
Un 3 




829 


CH3 


CH3 


L>— CH 2 0 


830 


CH 3 


CH 3 


<Q>~CH 2 0 


831 


CH 3 


CH 3 


CH 3 S(0) 2 


832 


CH 3 


CH 3 


CH 3 S{0) 


833 


CH 3 


CH 3 


CH 3 S 


834 


CH 3 


CH 3 


C0 2 H 


835 


CH 3 


CH 3 


CONH 2 


836 


CH 3 


CH 3 


CONHCH3 


837 


CH 3 


CH 3 


CON(CH 3 ) 2 


838 


CH 3 


CH3 


1 


839 


CH 3 


CH 3 


F 


840 


CH 3 


CH 3 


NH 2 


841 


CH 3 


CH 3 


NHCH3 


842 


CH 3 


CH 3 


N{CH 3 } 2 


843 


CH 3 


CH-5 


C! 


844 


CH a 


CH 3 


CH3O 
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Table 6 




No. 


R 1 


R 2 


R 3 


845 


H 


CH 3 


r*ucr r\ 
L.nr 2 vJ 


846 


H 


CH 3 


CF 3 CF 2 0 


847 


H 


CH 3 


CF 3 0 


848 


H 


CH 3 


C 2 H 5 


849 


H 


CH 3 


CN 


850 


H 


CH 3 


CH 3 (CH 2 ) 2 


851 


H 


CH 3 


(CH 3 ) 2 CH 


852 


H 


CH 3 


CH 3 0 


853 


H 


CH 3 


Ci 


854 


H 


C 2 H 5 


CHF 2 0 


855 


H 


C2H5 


CF 3 CF 2 0 


856 


H 


C2H5 


CF 3 0 


857 


H 


C2H5 


C 2 H 5 


858 


H 


C 2 H 5 


CN 


859 


H 


C 2 H 5 


CH 3 (CH 2 ) 2 


860 


H 


C 2 H 5 


(CH 3 ) 2 CH 


861 


H 


C2H5 


CH3O 


862 


H 




CI 


863 


CH 3 


CH 3 


CH 3 C(0) 


864 


CH 3 


CH 3 


C 2 H 5 C{0) 
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Table 7 





R 3 














0 

if 


r 






N'Sr 










A 

J* 




' N 
A? 
R 


N * — 


A 






NH 2 


No. 


R 1 


R 2 


R 3 


885 




CH 3 


CH 2 =CH 


866 


CH 3 


CH 3 


(E)-CH 3 CH=CH 


887 


CH 3 


CH 3 


(Z)~CH 3 CH=CH 


868 


CH 3 


CH 3 


CH^CHCH 2 


869 


CH 3 


CH 3 


HOCH 2 CH 2 


870 


CH 3 


CH 3 


NCCH 2 CH 2 


871 


CH 3 


CH 3 


HOC(0)CH 2 


872 


CH 3 


CH 3 


H 2 NC(0)CH2 


873 


CH 3 


CH 3 


CH 3 CsC 



in compounds Nos. 818 to 873 above, compounds with an R- configuration in 
position 3 of the 3-aminopiperidine are preferable. 
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R 1 v 




Ho. 


R 2 
R 1 


R 2 


R 3 


Y 1 


874 


CH 3 


CH 3 


C! 


D1 


875 


CH 3 


CH 3 


CI 


D2 


876 


CH3 


CH 3 


Br 


D3 


877 


CH 3 


CH 3 


CH 3 


D4 


878 


CH 3 


CH 3 


Ci 


D5 


879 


CH 3 


CH 3 


Br 


D6 


880 


CH 3 


CH 3 


CH 3 


D7 


881 


CH 3 


CH 3 


Ci 


D8 


882 


CH 3 


CH 3 


Br 


D9 


883 


CH 3 


CH 3 


CH 3 


D10 


884 


CH 3 


CH 3 


Ci 


D11 


885 


CH 3 


CH 3 


Br 


D12 


886 


CH 3 


CH 3 


CH 3 


D13 




CH3 


CH 3 


CI 


D14 


888 


CH 3 


CH 3 


Br 


D15 


889 


CH 3 


CH 3 


CH 3 


D16 


890 


CH 3 


CH 3 


Ci 


D17 


891 


CH 3 


CH 3 


Br 


D18 


892 


CH 3 


CH 3 


CH 3 


D19 


893 


CH 3 


CH 3 


Ci 


D20 


894 


CH 3 


CH 3 


Br 


D21 


895 


CH 3 


CH 3 


CH 3 


D22 


896 


CH 3 


CH 3 


Ci 


D23 


897 


CH 3 


CH 3 


Br 


D24 


898 


CH 3 


CH 3 


Ci 


D25 


899 


CH 3 


CH 3 


Br 


D26 
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0 ^N 


" N 








R 2 








No. 


R 1 


R 2 


R 3 


Y 1 


900 


CH 3 


CH 3 


CH 3 


D27 

i 


901 


CH 3 


CH 3 


CI 


D28 


902 


CH 3 


CH 3 


Br 


D29 


903 


CH 3 


CH 3 


pu„ 
OH3 


D30 


904 


CH 3 


CH 3 


CI 


D31 


905 


CH 3 


CH 3 


Br 


D32 


906 


CH 3 


CH 3 


CH 3 


D1 


907 


CH 3 


CH 3 


Br 


D1 


908 


CH 3 


CH 3 


CH 3 


D2 


909 


CH 3 


CH 3 


Br 


D2 


910 


CH 3 


CH 3 


Br 


D5 


911 


CH 3 


CH 3 


CH 3 


D5 


912 


CH 3 


CH 3 


CH 3 


D14 


913 


CH 3 


CH 3 


Br 


014 


914 


CH 3 


CH 3 


CH 3 


017 


915 


CH 3 


CH 3 


Br 


017 


918 


CH 3 


CH 3 


C! 


018 


917 


CH 3 


CH 3 


CH 3 


D18 
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No. 


R 1 


R 2 


R 3 


w1 

Y 


918 


H 


CH 3 


Ci 


D1 


919 


H 


CH 3 


Br 


D1 


920 


H 


CH 3 


CH 3 


D1 


921 


H 


CH 3 


Br 


D2 


922 


H 


CH 3 


CH 3 


D2 


923 


H 


CH 3 


Ci 


D2 


924 


H 


CH 3 


Br 


D5 


925 


H 


CH 3 


Ci 


D5 


926 


H 


CH 3 


CH 3 


D5 


927 


H 


CH 3 


CI 


D14 


928 


H 


CH 3 


CH 3 


D14 


929 


H 


CH 3 


Br 


D14 


930 


H 


CH 3 


Br 


D17 


931 


H 


CH 3 


CH 3 


D17 


932 


H 


CH 3 


Ci 


D17 


933 


H 


CH 3 


Br 


D18 


934 


H 


CH 3 


Ci 


D18 


935 


H 


CH 3 


CH 3 


D18 
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Table 1 1 





R 3 










O 










Y T 












N 








R 








No. 


R 1 


R 2 


R 3 


Y 1 


938 


C 2 H 5 


>3 


CI 


D1 






CH 3 


Br 


D1 


938 


C2H5 


CH 3 


CH 3 


D1 


939 


C2H5 


CH 3 


Br 


D2 


940 


C 2 H 5 


CH 3 


CH 3 


D2 


941 


C2H5 


CH 3 


CI 


D2 


942 


C 2 H 5 


CH 3 


Br 


D5 


943 


C2H5 


CH 3 


Ci 


D5 


944 


C 2 H 5 


CH 3 


CH 3 


D5 


945 


C 2 H 5 


CH 3 


Ci 


D14 


946 


C 2 H 5 


CH 3 


CH 3 


D14 


947 


C 2 H§ 


CH 3 


Br 


D14 


948 


C 2 H 5 


CH 3 


Br 


D17 


949 


C2H5 


CH 3 


CH 3 


D17 


950 


C2H5 


CH 3 


Ci 


D17 


951 


C 2 H 5 


CH 3 


Br 


D18 


952 


C 2 H 5 


CH 3 


Cf 


D18 


953 


C2H5 


CH 3 


CH 3 


D18 
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Table 12 



































H 


f />~Y 1 




















R 2 






Mo 


P 1 

K 


R 


P 3 
K 


Y 


954 


CH 3 


H 


CI 


D1 


955 


CH 3 


H 


Br 


D1 


968 


CH 3 


H 


CH 3 


D1 


957 


CH3 


H 


Br 


02 


958 


CH3 


H 


CH 3 


D2 


959 


CH 3 


H 


CI 


D2 


960 


CH 3 


H 


Br 


D5 


961 


CH3 


H 


CI 


D5 


962 


CH3 


H 


CH 3 


D5 


963 


CH 3 


H 


CI 


D14 


964 


CH 3 


H 


CH 3 


D14 


965 


CH 3 


H 


Br 


D14 


966 


CH 3 


H 


Br 


D17 


967 


CH 3 


H 


CH 3 


D17 


968 


CH 3 


H 


C! 


D17 


969 


CH 3 


H 


Br 


D18 


970 


CH 3 


H 


CI 


D18 


971 


CH 3 


H 


CH 3 


D18 
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Dl toD.*2 mean the foil Asia:, si 1 sti anion groups 
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In Dl to D31, substitution groups having the same configuration of the 3- 
aminopi peri dine amino group as represented in formula (C) below are more preferable. 
Specifically, substitution groups in which position 3 of D i to D29 is an R- configuration, 
and position 3 of D30 and D31 is an S- configuration are more preferable, 

N ) (C) 

\ /3 

NH 2 



The production method of the compounds represented by formula (I) of the present 
invention wiii be explained below citing examples, but the present invention can in no 
way be limited to these. Further, the following abbreviation may be used in order to 
simplify the description. 

Boc: tert-butoxycarbonyl group 

The compound represented by formula (I) can be synthesized by combining well- 
known compounds using well-known methods of synthesis. For example, synthesis is 
possible using the following methods. 

Production Method 1 

Among the compounds represented by formula (I), the compound represented by formula 
(8) or a salt thereof can, for example, be produced by the method depicted below. 
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[In the formula, R ! , R 2 , R 3 , R 4 , and n have the same meanings as those previously 
described. X 1 and X 2 represent an iodine atom, bromine atom, chlorine atom, 
methanesuifonyloxy, trifluoromethanesulfonyloxy, or p-toiuenesulfonyloxy, and the 
like.] 

1) Process 1 

The compound (2) may be produced by allowing the compound (1) to react with 
bromine in an inactive solvent with or without the presence of additives (J. Heterocycl. 
Chem. 37, 1033 (2000), J. Chem. Soc, Perkin Trans. 1 13, .1833 (1999), J. Med. Chem. 
38, 3838 (1995), etc.). Additives include sodium acetate and the like, and the amount 
added normally may he selected in the range of 1 to 5 weight equivalents to compound 
(!). The amount of bromine used may be selected in the range of 1 to 3 weight 
equivalents to compound (1). Water, alcohol (ethanoi, methanol, isopropa.no!, and the 
like), ether (1,4-dioxane, and the like), organic acids (acetic acid, propionic acid, and the 
like), or mixtures of these may be cited as examples of inactive solvents. The reaction 
temperature may be selected in the range of approximately 20°C to approximately 50°C. 

2) Process 2 

The compound (4) may be produced by allowing the compound (2) to react with the 
compound (3) in an inactive solvent in the presence of a base (J. Heterocycl. Chem. 37, 
1033 (2000), J. Chem. Soc, Perkin Trans. 1 13, 1833 (1999), J. Med. Chem. 38, 3838 
(.1995), etc.). The amount of the compound (3) used may be selected in the range of 1 to 3 
weight equivalents to compound (2). Examples of the base include alkali carbonate 
(potassium carbonate, sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, and the like), alkali hydroxide (potassium hydroxide, sodium 
hydroxide, and the like), etc.; and potassium carbonate and the like is preferable, The 
amount of the base used may he selected in the range of I to 5 weight equivalents to 
compound (2). Examples of inactive solvents include non-protic solvents 
(dimethylformamide, dimethyisulfoxide, and the Hke) ether (diethylether, 
tetrahydrofuran, 1,4-dioxane, and the like), ketone (acetone, and the like), and mixtures 
of these, etc.; and dimethylformamide, dimethyisulfoxide, and the like are preferable. The 
reaction temperature may be selected in the range of approximately 10°C to 
approximately 50"C 
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3) Process 3 

The compound (6) may be produced by allowing the compound (4) to react with the 
compound (5) in an inactive solvent in the presence of a base. The amount of the 
compound (5) used may be selected in the range of 1 to 3 weight equivalents to 
compound (4), Examples of the base include alkali carbonate (potassium carbonate, 
sodium carbonate, potassium hydrogen carbonate, sodium hydrogen carbonate, and the 
like), alkali hydroxide (potassium hydroxide, sodium hydroxide, and the like), alkali 
hydride (sodium hydride, potassium hydride, and the like), alkoxy alkali (tert-butoxy 
potassium, and the like), etc.; and potassium carbonate, sodium hydride, and the like are 
preferable. The amount of the base used may be selected in the range of 1 to 5 weight 
equivalents to compound (4). Inactive solvents include non-protic solvents 
(dimethylformamide, dimethylsulfoxide, and the like) ether (diethyl ether, 
tetrahydrofuran, 1,4-dioxane, and the like), ketone (acetone, and the like), and mixtures 
of these, etc.; and dimethylformamide, and the like is preferable. The reaction 
temperature may be selected in the range of approximately 10°C to approximately 1Q0°C. 

4) Process 4 

The compound (8) may be produced by allowing the compound (6) to react with the 
compound (7) in an inactive solvent with or without the presence of a base. Examples of 
the base include diisopropyiethylamine, triethylamine, pyridine, 4- 
(dimethyiamino)pyridme, N-methylmorpholine, and the like; and diisopropyiethylamine, 
iri ethyl amine, and the like are preferable. The amount of the base used may be selected in 
the range of I to 5 weight equivalents to compound (6). inactive solvents include alcohol 
(ethanoi, methanol, isopropanol, and the like), ether (1,4-dioxane, and the like), and 
mixtures of these, etc. The reaction temperature may be selected in the range of 
approximately 50°C to approximately 150°C. Moreover, the reaction may be conducted 
in a sealed reaction vessel such as an autoclave. 

Production Method 2 

Among the compounds represented by formula (I), the compound represented by formula 
(8) or a salt thereof can, for example, be produced by the method depicted below. 
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Process 2 



[In the formula, R\ R 2 , R;\ R 4 , and a are the same as above ] 

1) Process 1 

Compound (10) may be produced from the compound (6) by the same method as that 
of Process 4 of Production Method .1 . 

2) Process 2 

Compound (8) may be produced by optica! resolution of compound (10), Optical 
resolution can be conducted by dissolving compound (10) in an inactive solvent (for 
example, alcohol solvents such as methanol, etbanol, or 2-propanoi; ether solvents such 
as diethyl ether; ester solvents such as ethyl acetate; hydrocarbon solvents such as toluene; 
or acetonitryl and the like, or mixtures of these), and by forming into optically active 
acids (for example, a monocarbonic acid such as mandelic acid, N-benzyloxyalanine, or 
lactic acid, a dlcarbonic acid such as tartaric acid, o-diisopropylidene tartrate, or malic 
acid, or a sulfonic acid such as camphorsulfonic acid or bromocamphorsulfonic acid) and 
salts. The temperature at which the salt is formed is in the range from room temperature 
to the boiling point of the solvent. In order to improve the optical purity, it is desirable to 
raise the temperature close to the boiling point of the solvent. The yield may be improved 
by cooling as necessary prior to filtering out the precipitated salt. The suitable amount of 
optically active acid or amine used is in the range of approximately 0.5 to approximately 
2.0 weight equivalents to the substrate, preferably, in the range of more or less 1 weight 
equivalent. Highly pure optically active salt can be obtained by re-crystallizing the 
crystals as necessary using an inactive solvent (for example, alcohol solvents such as 
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methanol, ethanol, or 2-propanol; ether solvents such as diethyl ether; ester solvents such 
as ethyl acetate; hydrocarbon solvents such as toluene; or acetonitryl and the like, or 
mixtures of these). Using common methods, the obtained salts may be treated with an 
acid or base as necessary to obtain free substance. Moreover, compound (8) may be 
produced by separating out compound ( 1 0) using a commercial chiral column. 

Production Method 3 

Among the compounds represented by formula (I), the compound represented by formula 
(10) or a salt thereof can, for example, be produced by the method depicted below 



[hi the formula, R 5 , R 2 , R 3 , R 4 , and n are the same as above ] 

1) Process 1 

Compound (12) may be produced from the compound (6) by the same method as that 
of Process 4 of Production Method 1. 

2) Process 2 




R 2 (6) 



& (12) 



NHBoc 




.(10). 
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The compound (10) may be produced by de-protecting the Boo group of the 
compound (12) in an inactive solvent in the presence of an acid. Examples of the acid 
include hydrochloric acid, sulfuric acid, or trifluoroacetic acid; and trifiuoroacetic acid is 
preferable. Hie amount of the acid used may be selected in the range of 1 to 5 weight 
equivalents to compound (12). Inactive solvents include halogenaied hydrocarbon 
solvents (dichioromethane, dichloroethane, chloroform, and the like), ether (1,4-dioxane, 
and the like), and mixtures of these, etc. The reaction temperature may be selected in the 
range of approximately -20 C to approximately 30°C. 

Production Method 4 

As indicated below, compound (11) may be produced from the compound (13) by 
following the method described, for example, in I Org. Chem. 58, 879 (1993). 




H {13) H (11) 
[In the ; formula, R 4 and n are the same as above. 



Concrete examples of the synthesis of the compound (?) are indicated for compounds (7- 
I) to (7-9) below. Compounds (7-1) to (7-9) contain pharmaceutical!)' permissible salts. 
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Compound Production Method 




WO 01/27082 



int. J. Peptide Protein Res. 40, 119 (1992) 
WO 01/27082 



US 4413141 
WO 01/27082 



Tetrahedron: Asymmetry 8, 327 (1997) 
WO 01/27082 



Tetrahedron: Asymmetry 1 1 , 567 (2000) 



(7-5) 
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Table 14 

Compound Production Method 




Chem. Eur. X 6, 2830 (2000) 
WO 00/26332 



Patent No. 2002-525325 



Bull. Chem. Soc. Jpn. 53, 2805 (1980) 



Using compound (7-8) as the starting 
material, follow the method described, for 
example, in the J, Am, Chem. Soc. 80, 2584 
(1958), or J. Chem. Soc. PT1 499 (1972). 



(7-9) 



Concrete examples of the synthesis of the compound (7) are indicated for compounds 
(7-10) to (7-18) below. Compounds (7-10) to (7-18) contain pharmaceutically 
permissible salts. 
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Compound Production Method 

HN"" 

, / Using compound {7-6} as the starting material, 

^ \ follow the method described, for example, in 

\ / the J, Chem. Soc. Chem. Commun. 611 (1981). 



a- 



Using compound {7-6) as the starting material, 
follow the method described, for example, in 
the J. Chem. Soc. Chem. Commun. 611 (1981). 



Using compound {7-8) as the starting material, 
follow the method described, for example, in 
the J. Org, Chem. 44, 3872 (1979). 



HN > 

NH 2 
(7-12) 



Using compound (7-5) as the starting material, 
follow the method described, for example, in 
the J. Org. Chem. 44, 3872 {1979). 



NH 2 Using compound (7-8) as the starting 

(7 — 13) material, follow the method described, for 

O example, in the Bull. Chem. Soc. Jpn. 64, 

r~J 2857(1991). 




7-14) 
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Compound 



Production Method 



HN 

hnQ 

NH 2 
(7-15)*" 



O Using compound (7-6) as the starting material, 
follow the method described, for example, m 
Tetrahedron Lett. 40, 5609 (1999). 



NH 2 

C7-16A): Y 2 = 
(7-16B): Y 2 -- 



J. Med. Chem. 35, 833 (1992) and 
"Comprehensive Organic transformation", 
R.C. Larock, VCH publisher Inc., 1989. 



(R)-C 6 H 5 
<S)-C 6 H 5 



HN 



NH 2 

(7-17A): Y 3 = 
(7-1 7B): Y 3 - 
(7-17C): Y 3 = 
(7-17D): Y 3 




Using compound |7-6) as the starting material, 
follow the method described, for example, in 
"Comprehensive Organic transformation", 
R.C. Larock, VCH publisher Inc., 1989. 

NHS(0) 2 CH 3 
NHC(0)CH 3 
NHC(0)C 6 H 5 
-- N(CH 3 )C(0)CH 3 



WO 02/068420 



(7-18) 



Additionally, the compound (7) may be synthesized from substituted D-orruthine. A 
concrete example of the method is described in "Comprehensive Organic 
transformation", R.C. Larock, VCH publisher Inc., 1989. 

Concrete examples of the synthesis of the compound (9) are indicated for compounds 
(9-1 A) to (9-4C) below. Compounds (9-1 A) to (9-4C) contain pharmaceutic caily 
permissible salts. 
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Table 17 

Compound _____ Producti on Metho d 




WO 02/48138 



NH 2 



(9~1A):Z 1 = CH 3 
(9-1B):Z 1 =CH 2 CH 3 
(9-1 C): Z 1 = CH 2 CH 2 OH 
(9-1D):Z 1 = CH 2 CH 2 F 
(9-1 E): Z 1 ~H 




J. Org. Chem. 44, 2732 (1979) 




Using compound (9-2) as the starting 
material, foilow the method described, for 
example, in the J. Org, Chem. 44, 3872 (1979). 



Arch. Pharm. 322, 499 (1989) 



(9-4A): Z 3 = CH 3 
(9-4B): Z 3 = CH 2 CH 3 
(9-4C): Z 3 = CH 2 CH 2 CH 3 

A commercial product may used for the hydrochloride in the compound (9-1 E). The 
compound (9) may be synthesized from substituted DL-orni thine using well-known 
methods. A concrete example of the method is described m "Comprehensive Organic 
transformation", R.C. Laroek, VCH publisher Inc., 1989 
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Production Method 5 

Among the compounds represented by formula (I), the compound represented by formula 
(16) or a salt thereof can, for example, he produced by the method depicted below. 




[In the formula, R ! , Jl\ R'\ R\ and q are the same as above ] 

1) Process 1 

The compound (15) may be produced by allowing the compound (6) to react with the 
compound (14) in an inactive solvent with or without the presence of a base. Examples of 
the base include dusopropyleihyiamine, triethyiamine, pyridine, 4- 
i limethylamii o)p; ridine, N-methylmorphoiine, and the like, and diisopropylethyl amine, 
and the like is preferable. The amount of the base used may be selected in the range of 1 
to 10 weight equivalents to compound (6). Inactive solvents include N-methyi-2- 
piperidone, dimethylforaiamide, toluene, and mixtures of these, etc. Preferably, N~ 
methyl-2- piperidone and the like is used. The reaction temperature may be selected in 
the range of approximately 50 e C to approximately 200°C. In addition, the reaction may 
be conducted in a sealed reaction vessel such as an autoclave. 

2) Process 2 
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Compound (16) may be produced by optical resolution of compound (15). Optical 
resolution can be conducted by dissolving compound (15) in an inactive solvent (for 
example, alcohol solvents such as methanol, ethanol, or 2-propanoI; ether solvents such 
as diethyl ether, ester solvents such as ethyl acetate; hydrocarbon solvents such as toluene; 
or acetonitryl and the like, or mixtures of these), and by forming into optically active 
acids (for example, a monocarbonic acid such as mandelic acid, N-benzyloxyaSanine, or 
lactic acid; a dicarbonk acid such as tartaric acid, o-diisopropylidene tartrate, or malic 
acid; or a sulfonic acid such as camphorsulfonic acid or bromocamphorsiiifonic acid) and 
salts. The temperature at which the salt is formed is in the range from room temperature 
to the boiling point of the solvent. In order to improve the optical purity, it is desirable to 
raise the temperature close to the boiling point of the solvent. The yield may be improved 
by cooling as necessary prior to filtering out the precipitated salt. The amount of optically 
active acid or amine used is suitable in the range of approximately 0.5 to approximately 
2.0 weight equivalents to the substrate, preferably, in the range of more or less 1 weight 
equivalent. Highly pure optically active salt can be obtained by re-crystallizing the 
crystals as necessary using an inactive solvent (for example, alcohol solvents such as 
methanol, ethanol, or 2-propanol; ether solvents such as diethyl ether; ester solvents such 
as ethyl acetate, hydrocarbon solvents such as toluene; or acetonitryl and the like, or 
mixtures of these). Using common methods, the obtained salts may be treated with an 
acid or base as necessary to obtain free substance. Moreover, compound (1.6) may be 
produced by separating out compound (1 5) using a commercial chiral column. 

Production Method 6 

Among the compounds represented by formula (I), the compound represented by formula 
(16) or a salt thereof can, for example, be produced by the method depicted below. 
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[In the formula, R 1 , R'. R', R , and q are the same as above j 



1) Process 1 

Compound (16) may be produced from the compound (6) using the same method as 
that in Process 1 of Production Method 5. If necessary, the compound (16) may be 
separated as optica!!} active substance by the same method as that in Process 2 of 
Production Method 5. 

Production Method 7 

Among the compounds represented by formula (I), the compound represented by formula 
(19) or a salt thereof can, for example, be produced by the method depicted below. 




[In the formula, R 5 , R 2 , R\ R s , and q are the same as above ] 
1) Process ! 



Compound (19) may be produced from the compound (6) using the same method as 
that in Process 1 of Production Method 5. 

Production Method 8 

Among the compounds represented by formula (!), the compound represented by formula 
(16) or a salt thereof can o < i jy the method depictec )ekm 
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Process 2 



[In the formula, R 1 , R 2 , R 3 , R 5 , and q are the same as above ] 

1) Process 1 

Compound (21) may be produced from the compound (6) using the same method as 
that in Process 1 of Production Method 5. 

2) Process 2 

The compound (16) may be produced by de-protecting the Boc group of the 
compound (21) in an inactive solvent in the presence of an acid. Examples of the acid 
include hydrochloric acid, sulfuric acid, or trifluoroacetic acid; and trifluoroacetic acid is 
preferable. The amount of the acid used may be selected in the range of 1 to 5 weight 
equivalents to compound (21). Examples of inactive solvents include halogenated 
hydrocarbon solvents (dichloromethane, dichloroethane, chloroform, and the like), ether 
(1,4-dioxane, and the like), and mixtures of these, etc. The reaction temperature may be 
selected in the range of approximately ~20 e C to approximately 30°C. 

Production Method 9 

As indicated below, compound (20) may he produced from the compound (22) by 
following the method described, for example, in J. Org. Chem. 50, 41 54 (1985). 
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0 

HO NH-) HC> .NHBoc — S-Q v NHBoc 

& R ,t> « °£>, 

(22) (23) (24) 

N 3, v NHBoc H 2 Nj ^NHBoc 

R sO )q R5 0 )q 

(25) (20) 

[In the formula, R 5 and q are the same as above ] 

AH the processes from processes 1 to 4 can be conducted by referring to the method 
described in "Comprehensive Organic transformation", R.C. Larock, VCH publisher Inc., 
1989, 



Production Method 10 

Concrete examples of the compound (17) include the following compounds (17-1) to 
(17-46). These compounds may be produced, for example, by following the methods 
described in WO 01/74774 and "Comprehensive Organic transformation", R.C larock, 
VCH publisher Inc., 1.989. 



WO 2004/048,179 



KnyjF29O3/©13i>90 



H 2 N. .NH 2 H 2 N. X NH 2 h 2 N JMH 2 

' '»» Q 

(17-11) 
H,N JNH-? 



c 


\ 


(17- 


1) 


H 2 N. 

( 


^NH 2 

) 


V™. 


< 


(17- 


-2) 


H 2 N, 


.NH 2 








F 


(17 


— 3) 


m 




c 


> 

f-OH 

i 


(17 


-4) 


H 2 N, 


C NH 2 

~> 


r 

\ 


f-OH 


(17- 


-5) 



(17-6) 
H 2 N, ,NH 2 



Q, 



(17-7) 
H 2 N JsfH 2 

9 

(17-8) 
H 2 N, -NH, 



/ 



OH (17-12) 

H 2 N. ^NH 2 



.OH 



(17-13) 



•OMe 



(17- 



(17-14) 
H 2 N„ J*H 2 



OH 



(17-15) 
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H 2 N, N NH 2 H 2 fi NH 2 



(17-16) 
H 2 N, ,NH 2 



(17-21) 



H 2 ri sNH 2 



MeO OMe 
(17-17) 

H 2 N, V NH 2 



(17-18) 0 



H 2 N, V NH 2 (17-23) 



(17-22) 0 
H 2 N„ JvlHg 



(17-19) 0 X 
H 2 N, N NH 2 



^-Asl (17~24) X 



(17-20) 



H 2 N. N NH 2 

NH 
0=S=0 
(17-25) 1 

H 2 fi JvlH- 
NH 

(17-26) 
H 2 N. ,NH 2 

NH 
0=S=0 



(17-27) 
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H 2 N, X NH 2 H?N, S NH 2 H 2 N, ,NH 2 



NH 

(17-28) 
H 2 N. .NH 2 



NH 



(17-29) 
HaN. JiH 2 



(17-30) 
H 2 N, % NH 2 



O 



0 



(17-32) (17-36) 
H 2 N, JMH 2 H 2 N, JS!H 2 



o 

(17-33) 



(17-37) 
H 2 N, JMH2 H 2 N .NH, 

(17-34) 
H 2 N, sNH 2 




O 




o 

(17-35) 



(17-38) 
H 2 H % NH 2 

o 

(17-39) 



O 

(17-31) 
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H 2 N, JMH 2 



N 



\ 



(17-40) 



H 2 N, % NH 2 




H 2 N. c hlH 2 

^ u 

HN — ^ 
(17-44) 0 
H 2 N. S NH 2 



-OEt 



hn4> 
o 



(17-45) 
H 2 N JiH 2 



i 

(17-46) 



-OEt 



(17-43) 

Commercia! products may be used for the compounds (14) and ( 1 8). 

If the compounds or intermediates of the present invention comprise a functional 
group such as an amino group, carboxy group, hydroxy! group, amidino group, guanidino 
group, or oxo group, a process to introduce a protective group or a process to remove 
protection may be included as necessary in the production method of the compounds of 
the present invention The methods described in "Protective Groups in Organic Synthesis 
2 wl Edition (John Wiley & Sons, Inc., 1991)" may be used for suitable protective groups, 
and for methods to protect and de-protect. 

Examples of protective groups for hydroxy! groups include tert-butyldimefhylsiryl 
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group, meihoxymethyl group, and tetrahydropyranyl group; and examples of protective 
groups for amino groups include tert-butyloxycarbonyl group and benzyloxycarbonyi 
group. 'This kind of protective group for hydroxy! groups can be removed by reacting in a 
solvent such as aqueous methanol, aqueous ethanof or aqueous tetrahydrofuran in the 
presence of an acid such as hydrochloric, acid, sulfuric acid, or acetic acid. In addition, if 
a tert-butyldimethyl siryl group is used, for example, removal can be conducted in a 
solvent such as tetrahydrofuran in the presence of tetrabutyl ammonium fluoride. To 
remove the protective group for an amino group when a tert-butyloxycarhonyl group is 
used, for example, a reaction is conducted in a solvent such as methylene chloride, 
chloroform, or aqueous methanol in the presence of an acid such as hydrochloric acid, or 
trifluoroacetic acid, and a benzyloxycarbonyi group is removed, for example, by reacting 
in a solvent such as acetic acid in the presence of an acid such as hydrobs omic acid. 

Forms of protection when protecting carboxyl groups include, for example, tert- 
butylester. orthoester, and acid amide. Tert-butyl ester protective group is removed by 
reacting in an aqueous solvent in the presence of hydrochloric acid; orthoester is removed 
by dissolving in a solvent such as aqueous methanol, aqueous tetrahydrofuran., or aqueous 
1,2-dimethoxy ethane, and then treating with an alkali such as sodium hydroxide; and acid 
amide is removed, for example, by reacting in a solvent such as water, aqueous methanol, 
or aqueous tetrahydrofuran in the presence of an acid such as sulfuric acid, 

Prodrugs can be produced by following common methods. 

The xanthine compounds represented by formula (I) include substances having an 
optically active core, consequently, these racemic substances may be obtained in 
optically active form if optically active starting materials are used. If necessary, the 
racemic substance obtained may be physically or chemically divided into optical 
enantiomers using well-known methods. Preferably, diastereomers are formed from the 
racemic substance based on a reaction using an optically active resolving agent. Division 
into diastereomers of different forms may be achieved by well-known methods such as, 
for example, fractional crystallization. 
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The xanthine compound and the prodrug thereof may, for example, be made Into a 
salt by dissolving in a solvent such as water, methanol, ethanoi, or acetone, and mixing 
with a pharmaceuticaliy permissible acid. Examples of pharmaceutical!}' permissible 
acids include inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, 
phosphoric acid and nitric acid, or organic acids such as acetic acid, propionic acid, 
oxalic acid, succinic acid, lactic acid, malic acid, tartaric acid, citric acid, maleic acid, 
fumaric acid, methanesulfomc acid, p-toluenesulfonic acid or ascorbic acid. 

The pharmaceutical agent of the present invention may be applied to the treatment of 
a variety of diseases based on an action to inhibit DPP-1V. The compounds in the present 
Description are useful in the suppression of postprandial hyperglycemia in the pre- 
diabetlc state, treatment of non-insulin-dependent diabetes, treatment of auto-immune 
diseases such as arthritis and rheumatoid arthritis, treatment of diseases of the 
gastrointestinal mucosa, promotion of growth, suppression of transplanted organ rejection 
reaction, treatment of obesity, treatment of eating disorders, treatment of HIV infection, 
suppression of tumor metastasis, treatment of prostatomegaly, treatment of dental 
periostitis, and the treatment of osteoporosis. 

When used therapeutically, the xanthine compound of the present invention, prodrug 
thereof or pharmaceutical!} permissible salt of either may be administered orally or non- 
oral iy (tor example, intravenously, hypodermically, by intramuscular injection, locally, 
transrectal! y, transcutaneously, or transnasally) as a pharmaceutical composition. 
Examples of orally administered compositions include tablets, capsules, pills, granules, 
powders, liquids and suspensions; and examples of non-orally administered compositions 
include aqueous agents for injection, oils, ointments, creams, lotions, aerosols, 
suppositories, and patches. These preparations may be prepared using conventional, well- 
known technologies, and may contain the non-toxic and inactive carriers and excipients 
commonly used in the field of medical preparations. 

The dosage may very depending on the individual compound, and depending on the 
disease, age, weight, sex, and symptoms of the patient and on the administration route, 
but normally for adults (weight 50kg), 0.1 to 1000 mg/day, preferably 1 to 300 mg/day, 
of the xanthine compound of the present invention, prodrug thereof or pharmaceutical !y 
permissible salt of either Is administered once daily or divided into 2 to 3 doses. 
Moreover, administration can be divided into once every several days or several weeks. 
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Moreover, the xanthine compound of the present invention, prodrug thereof or 
pharmaceuticaily permissible salt of either may be concomitantly used with other agents 
to treat diabetes. Here, examples of other agents to treat diabetes includes insulin 
preparations, sulfonylurea drugs, sulfonamide drugs, insulin secretion promoters, 
biguanide drugs, a-glucosidase inhibitors, and drugs to alleviate insulin resistance. 

:jj?Bibodiments 

The present invention will be explained in detail below using reference examples and 
embodiments, but the present invention is not limited to these. Further, the following 
abbreviations may be used in order to simplify the present Description: 

Hoc: tert-butoxycarbony! group 

Cbz: Benzyl oxycarbonyl group 

Embodiment 1 

l,;Vdimethyl~7~(2-methyI~5~fl^ 




5.0 mg of the compound of Embodiment 1 was obtained by optically resolving the 
compound of Embodiment 6 using an optically active column under the following 
separation conditions. 
Separation conditions: 

Column: CMRALPAK AD-H (DAICEL) (0>2.0 cm x 25.0 em) 

Mobile phase: 34% 2-propanol / 65.8% hexane / 0.2% diethylamine 

Detection wavelength (UV): 254 nm 
Fl ow rate : 5 .0 ml/min 

Retention time: 36.98 min (CHIRALPAK AD-H: 34% 2-propano! / hexane / 0.2 vol % 
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diethyl amine) 

*H Nfi (4.00 Mh, CDCI3) 6 7.16-7.12 (m } 1H), 6.83-6.84 Cm, 1H), 6.4.5-6.4.1 
(m, 1H), 5.32 (d, J - 16.8 Hz, IH), 5.27 (d, J « 16. S Hz, 110, 3.58 (s, 3H 
), 3.40-3.35 (ra, 1H). 3.34 (s, 3H), 3.26-3.23 (m, 1H). 2.93-2.88 Cm, 2H), 
2.74-2.68 (m, .IH), 2.33 (s, 3H), 1.95-1.88 (m, IH), 1.75-1. 68 (m, IH), 1.6 
0-1.56 Gh, IH), 1.26-1.22 (m, 1M). 
MS (ESI+) 40.1 or+i, 100%). 

Embodiment 2 

!,3<1imethyl-7-(24^romo-5-fluorobenzyi)-8-((R)-3-aroi 

0 r -KJ^ F O / A^Vp 

Sr'^v / — \ Opitcal resolution ^-^X^N / — -\ 

1 NH 2 I NH 2 

3,7 mg of the compound of Embodiment 2 was obtained from the compound of 
Embodiment 7 using the same method as that of Embodiment 1. Retention time: 38.16 
mm (CHIRALPAK AD-H: 34% 2-propanol / hexane / 0.2 vol% diethyl amine) 
J H MIR (400 MHz, CDG1 S ) 5 7.58-7.54 Cm, IH), 6. 93-6. 87 (m, ill), 6.59-6.55 

Cm, IH), 5.38 (d, J « 17.7 Hz, IH) , 5.34 (d, J - 17. 7 Hz, IH) , 3. 58 (s, 3H 
}, 3.39-3.38 (is, IH), 3.36 (s, 3H), 3.26-3.22 (m, JH), 2.94-2.90 (m, 2H), 
2.71-2.66 (m, IH), 1.97-1.89 (m, IH) , 1.78-1.70 (at, IH), 1.61-1.57 (m, IH) , 
1.26-1.23 (m, IH). 
MS (1SSI+) 465 Of +1, 100%). 



Embodiment 3 

1 s 3-dimethyl~7~(2-methyl-5-fluoroben2:yJ)~S-{[ ((IS, 2R)-2- 
am i n ocy c i ohexy 1 )a.m i n 0 Jx an th i n e 
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6 mg of the compound of Embodiment 3 was obtained by optically separating the 
compound of Embodiment 18 using an optically active column under the .following 
separati on conditi ons . 
Separation conditions: 

Column: CHIRALPAK AD-H (DA1CEL) (<J>2.0 em x 25.0 era) 

Mobile phase. 34% 2-propanol / 65 8% hexane / 0. 2% diethylanune 

Detection wavelength (UV): 254 nm 

Flow rate: 5.0 ml/min 

Retention ti me: 224 3 min (CHIRALPAK AD-H: 34% 2-propanol / hexane / 0.2 vol % 
diethylainine) 

l H NMR (400 MHz, CDC1 3 ) 5 7. 17-7. 14 (ro, III), 6.92 6,87 (m, 1H), 6.63-6.60 
(m, IB), 5.35 (s, 2H), 4.97 (d, J = 7. 2 Hz, IH), 3.84-3.78 (m, 1H), 3.65 
£s, 3H), 3,37 (a, 3H), 2.99-2.96 (m> 111)., 2.33 (s, 311), 1.70-1.66 (ra, IH), 
1.59-1.56 (m, IH), i. 40-1. 25 (m, 6H). 
MS 0ESI+) 415 Qf+1, 100%). 

Embodiment 4 
l3~dimethyl-7<2~nu>^ 




An ethanol solution (6 mL) of 1,3 dimeihyl-7-(2-methyl-5-0uorobenzyl)-8- 
bromoxanthine (152 mg) and (R)~3-aminopiperidine (100 mg) was sealed in a tube, 
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heated to 110°C and agitated for 20 hours. After cooling the reaction solution to 2S°C, 
vacuum concentration was conducted, saturated sodium bicarbonate water was added to 
the residue and extraction was conducted 3 times with chloroform (30 raL). After the 
organic layer was dried with anhydrous sodium sulfate and filtered, vacuum 
concentration was conducted, the residue was refined using silica gel column 
chromatography (development solvent: chloroform / methanol ::: from 100/1 to 20/1), and 
compound of Embodiment 4 (1 24 mg) was obtained as a white solid. 
Hi 1\%1R (400 MHz, CDCi 3 ) § 7.16-7,1.2 (% IH), 6. 89-6. 84 (m, IH), 6. 45-6. 41 | 
(m, IH), 5.32 (d, J - 16,8 Hz, 1H), 5.27 (d, J = 16.8 Hz, IH), 3.58 (a, 31l| 
), 3.40-3.35 (m, 110 , 3.34 (a, 3H), 3.26-3.23 (m, IH), 2.93-2.88 (a. 2H), 
2. 74-2,68 (m, 110, 2.33 (s, 3H), 1.95-1.88 (m, IH) , 1.75-1.68 (la, 111), 1.6 
0-1.56 (ra, 1H) S L 26-1.22 Cm, IH). 
MS (BSI+) 401 (MM, 100%). 

Embodiment 5 

l,3~dimethyl~?^2-chloro-5~fluorobenzyi)~8^ 



The compound of Embodiment 5 synthesized from the corresponding reference 
compound using the same method as that of Embodiment 4, 

4! NMR (400 Mfe, CDCL,) iTtTqEW Fh) 7 6- 61 Z 6. 58 

(as, IH), 5.38 (d, J - 17.6 Hz, IH) , 5.33 (d, J - 17. 6 Ha, ill), 3. S8 (s, 3H 
h 3. 40-3. 38 (a, IH), 3. 35 (s, 3H), 3.25-3.22 (m, IH), 2.94-2.91 (m, 2H), 
2. 73-2,68 (m, IH), 1.93-1.90 (at, 1H>, 1.73-1.72 (ni, IH), L 61-1. 57 (m, IH) . 

i. 27-1.24 (m, IH) . 
MS (ES1>) 421 (MM, 10(g), 

s nib >diment 6 
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l,3Hlimethyl~?K2^nethyk541uoro 



An ethanol solution (6 ml.) of 1,3 dimethy!-7-(2-methyl-5-fluorobenzyl)-8~ 
bromoxanthine (191 mg) and 3-[(tert-butoxycaitonyl)amino]piperidine (200 rag) was 
sealed in a tube, heated to 100° C and agitated for 30 hours. After cooling the reaction 
solution to 25°€, vacuum concentration was conducted. The residue was refined using 
silica gel column chromatography (development solvent: chloroform / methanol :::: from 
200/1 to 75/1), and the product was obtained. Next, 4N hydrochloric acid/dioxane 
solution (20 mL) was added to the xanthine solution of the present product (4 mL), and 
this was agitated for 3 hours at 25°C. Vacuum concentration was conducted on the 
reaction solution, saturated sodium bicarbonate water (lOOmL) was added to the residue, 
and extraction was conducted 3 times using chloroform (30 mL). After the organic layer 
was dried with anhydrous sodium sulfate and filtered, vacuum concentration was 
conducted, and the compound of Embodiment 6 (204 mg) was obtained as a white solid. 
HI NMR (400 UHz, CDC1 3 ) 5 7. 16-7. 13 (m, 1H), 6.89-6.84 (m, 1H), 6.44-6.41 

(a, 1H3, 5.32 (d, J - 16.7 Wz, 1H), 5.26 (d, J = 16.7 Hz, Hi), 3.58 (s, 3H 
), 3.40 -3.36 (m, 1H), 3.34 (s, 3H), 3.26-3.22 (m, 1H), 2,95-2.88 (m s 2H), 
2. 75-2.69 (m, 1H), 2.33 (s, 3H) ; 1.95-1.88 (m, 1H) , 1.71-1.69 (m, 110, 1.6 
2-1.58 (m, IK), 1.26-1.21 (ffl, 1H). 
MS (ESI-r) 401 OT+1, 100%). 

The compounds of Embodiments 7 to 10 were synthesized from the various 
corresponding reference compounds using the same method as that in Embodiment 6. 
Embodiment 7 

L3-dimethyl~7-(2-bromo~541uorobenzy!)^^ 






Ni-IEoc 
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Br- 




F 



.« (400 MHz,. CDCLJ 6 7.58-7,54 (m, IH), 6.93-8.88 (m, IH), 6.59-6.56 ( 
ra, IK), 5.38 (d, J= 17. 0 fife, IH), 5.34 (d, J = 17. 0 Hz, IH), 3.58 (s, 3H) 
3,40-3.38 (m, IH), 3.36 {s, 3H), 3.26-3.22 (m, IH), 2.93-2,88 (ra, 2H), 2. 
71-2.66 (m, IH), 1.93-1.89 (n, IH), 1.75-1.71 (n, IH), 1.61-1.57 (a, IH) , 
1.29-1.20 (re, IH). 
MS (ESXr) 465 (M*+l, 96%). 

Embodiment 8 

l,3~duTiethyl-742-chlofo-541uorobenxyl)-8<3-aminopiperidin-I-yl)xamhine 



*B mU (400 MHz, CDC],) 6 7.39-7.38 (as, IH), 6, 98-6. 93 (hi, Hi), 6.61-6. 58 
(m, IH), 5. 38 (d, J= 17.6 Hz, IH) , 5.33 (d, J = 17.6 Hz, IH) , 3.58 (s, 
3H), 3.40-3.38 (m, IH), 3.36 (s, 3H), 3. 25 3. 22 (ra, IH), 2.95-2.88 On, 2H) 
2.72-2.67 (si, IB), 1.93-1.90 Cm, IH), L 73-1. 70 (m, IH), 1.61-1.57 (m, IH 
), 1.25-1.23 (% IH) . 
MS (ESI-0 421 (M'-H, 100%). 




F 



Embodiment 9 
l,3<lsmet1iyl-7<2~meto 
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NH 2 



! H NMR MOO MHz, CDC1,) 8 6.95-6.90 («, 1H), 6. 83-6.81 (m, ill) , 6. 53-6. 49 
(ni, 1H), 5.36 (d, J* 17.2 Hz, 1H) , 5.3.1 (d, J = 17.2 Hz, IB), 3.86 (s, 3 
H), 3.57 (s, 311) , 3.42-3.37 (m, 111), 3.35 <s, 3H), 3.29-3,24 (m, III), 2.92 
-2.87 (m, 2H), 2,73-2.67 (m, 1J0, 1. 94-1.88 (m f 1H) , 1.75-1.68 (ra, 1H>, L 
60-1.56 Ob, ISO, 1,26-1.20 (m, 1H). 
MS (ESI+) 417 100%). 



Embodiment 10 
l s 3~dimethyl~7~(2-trifi^^^ 




l H NMR (400 MHz, CDC1 $ ) 8 7.74-7.71 <m, IB), 7.09~7.05 (m, 1H), 6.66 (d, J 
= 9.0Hs, HO, 5.54 (s. 2H>, 3.59 (s, 3H), 3.41-3.36 On, 1H>, 3,35 (s, 3H 
)., 3.23-3,19 (ra. 1H), 2.91-2.84 (m, 2H), 2.70-2.65 (m, 1H), 1.93-1.89 (m, 
III), 1.69-1.67 (m, 1H), 1.58-1.54 (m, 1H), 1.25-1.21 (m, 1H). 
MS (ESI+) 456 OT+i, 100%). 

Embodiment 1 1 

l-{2-oxo-2-phenylethy!)-3-methyl-7~(2-me^^ 
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l~yl)xanfhine 




F 




An ethanol solution (6 mL) of i^7-oxo-2-pheaylethyl)-3-methyl-7-(2-methyl-5- 
fluofobefl2yi>8-broraoxanthine (242 mg) and (R)4ert~3-butyipepmdin~3-yl carbamate 
(200 nig) was sealed in a tube, heated to 1.1 0°C and agitated for 30 hours. After cooling 
the reaction solution to 25X, vacuum concentration was conducted. The residue was 
refined using silica gel column chromatography (development solvent: chloroform / 
methanol :::: from 200/1 to 75/1), and the product (350 mg) was obtained. Next, 4N 
hydrochloric acid/dioxane solution (20 mL) was added to the xanthine solution of the 
present product (5 mL), and this was agitated for 3 hours at 25°C. Vacuum concentration 
was conducted on the reaction solution, saturated sodium bicarbonate water (100 mL) 
was added to the residue, and extraction was conducted twice using chloroform (50 mL). 
After the organic layer was dried with anhydrous sodium sulfate and filtered, vacuum 
concentration was conducted, and the compound of Embodiment 1 1 (237 mg) was 
obtained as a white solid. 

% MR (400 MHz, CDCXj} § 8.00-7.97 Cm, 2H) S 7.59-7.56 (m, 1H), 7,50-7.44 
On, 2H), 7,13 (da, J ~ 5,6, 8, 3 Hz, 1H), 6. 88-6. 84 (m, Hi), 6.51 (dd, J - 
2,5, 9.7 Hz, 1H), 5.40 (s, 210 > 5.30 (d, J = 16. 8 Hz. 1H), 5.25 (d, J = 16. 
8 Hz, 1H), 3.60 ( s , 3. 45-3. 38 (m, 1H), 3.30-3.23 (m, IH), 2.95-2.91 ( 

m, J30, 2.76-2.71 (ra, iH), 2.30 is, 3H), 1.97-1.90 On. ill), 1.76-1.70 (m, 
H0, 1.65-1.60 (fa, 111), 1.30-1.22 6b, lit). 
MS (BSI+) 505 (WH, 100%). 

The compounds of Embodiments 12 to 14 were synthesized from the various 
corresponding reference compounds using the same method as thai in Embodiment 1 1 . 
Embodiment 12 

l-(2-napthylmethyl)-3-methyl-7-(2-methy 
yiSxanthine 
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; H KMR (400 MH?„ CDC1,) 5 7.86 (s, ill), 7. 79-7.73 (m, 3H), 7.55 (dd, J - 1. 
7, 8.4 Hz, IH), 7.43-7.40 (at, 2H), 7.14-7.12 On, 1H), 6.90-6.87 Cm, IH), 6. 
50 (dd, J = 2.6, 9.3 Hz, iH), 5.36-5.26 (m, 4H), 3.56 (s, 3H), 3.39-3.35 ( 
id, 110, 3.25-3,22 Ob, 1H), 2.92-2.86 (m, 2H), 2.73-2.68 (m, IH), 2.32 (s, 
310 , 1.94-1.88 On, 110, 1.75-1.68 (m, IH), 1.62-1.55 Cm. IH) , L 25-1. 19 Cm, 
IH). 

MS (ESI+) 527 (T+l, lOOSD. 
Embodiment 13 

l~(pyridin.-2-yi ffledwl)-3~meihyi-7-(2~meihyi-54luorob 
l-yl)xantkine 




! H1R (400 MHz, CDC1 3 ) 6 8.50 (d, J = 4.2 fife, IH) , 7.60-7. 56 (m, IH}, 7.17 

(d, J ' = 7.8 Hz, IH) , 7.14-7.09 (m, 211) , 6.88-6.84 (m, IH), 6.48 (dd, J = 
2.5, 9. 8 Hz, IH) , 5. 36-5. 26 (m, 410, 3.58 <s, 3H), 3.41-3. 38 (m, IH), 3.26 
-3.23 (m, IH) , 2.95-2,90 (m, 2H) f 2.78-2.72 (m, IH), 2.30 (s, 3H), L72-1. 
69 (m, IH), 1.65-1.57 (m, 2H), 1.29-1.25 (m, IH). 



Embodiment 14 

Hisoquinolin-1-yl methyl)-3-methy!-7-(2-methyl~5-fiuorobenzyl)-8-((R)-3- 
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am i nopi per t din- 1 - y i )x a o f h i n e 



iT> o 

il . y 




F 



ii MR (400 MHz, CDCl,) 8 S. 33 (d, J = 5.8 Hz, 1H), 8. 1? (d, J - 8. 4 Hz, 
1H), 7.79 (d, J =8.0 Hz, IH), 7.65-7.58 (tn f 2H), 7.48 (A, J - 5. 7 Hz, 1H), 

7.10-7.07 (m, IH), 6.86 6.83 (m, IH), 6.54 (dd, j = 2, 5, 9.8 Hz, IH), 5,8 
2 (s, 2H), 5.33 (d, j - 17.1 Hz, IH), 5.28 (d, J - 17.1 Hz, IH), 3.62 (s, 
3H), 3.42-3.38 (m, IH), 3.23-3.23 (m, IH) , 2.94-2.90 Cm, 2fl), 2.78-2.71 (m, 

IH), 2.28 (s, 310, L94-1.90 Cm, IH), 1.75-1.70 Cm, IH), .1.61 L 55 (m } IH 
), 1.26-1.23 (m s IH), 
MS (ESIO 528 Of+1, 100)0, 

Embodiment 1 5 

l~[2-oxo-2~(2-methoxyphenyl)ethyi]-3-methyl-7-(2-methy 
aminopiperidm-1-yl)xaMhme 



An ethanol solution (10 mL) of l~[2-oxo-2-(2-niethoxyphenyl)ethyl]-3-methyl-7-(2- 
met.hyl-5-fluorobenzyl>8-bromoxanthine (258 mg) and 3-aminopepiridine 
di hydrochloride (346 rag) was sealed in a tube, heated to 1 10°C and agitated for 8 hours. 
After cooling the reaction solution to 25°C, vacuum concentration was conducted. The 
residue was dissolved in chloroform (100 mL), and was rinsed with IN hydrochloric acid 
(100 mL) and then in saturated sodium bicarbonate water (100 mL). The organic layer 
was dried with anhydrous sodium sulfate and filtered, vacuum concentration was 
conducted, and the compound of Embodiment 15 (186 mg) was obtained as a pale yellow 
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solid. 



! H NMR (400 Ullz, CI)C.Q $7,91 (dd, J - 1.8, 7.8 Hz, IH), 7.50-7.46 (m, IH), 
7.12 (dd, j = 5,7, S.2 Ha, IH), 7.01-6.96 (m t 2H), 6.86-6.83 (m, IH), 6.5 

0 (dd, J = 2.6, 5). 7 lis.. IH), 5.34 (s, 2H), 5.31-5.23 (m, 2H), 3.93 (s, 3H), 
3,59 (s, 3H), 3.41-3.37 (m, IH), 3.27-3.23 (m, IH) , 2.93-2.88 (m, 2H), 2. 

75-2.69 (m, IH), 2.30 (s, 3H), 1.96-1,88 (ra, IH), 1.75-1,68 (m, IB), 1.61- 

1.59 <sb, IH), 1.26-1.23 (rc, IH). 

MS (EST-) 535 (If 41, 100%). 

The compounds of Embodiments 16 and 17 were synthesized from the various 
corresponding reference compounds using the same method as that in Embodiment 15. 
Embodiment 16 

H2<«o-2-(3-methoxyphenyl)e^ 
ami nopi peri din - 1 -y I )xanth.i ne 



1-1 »R (400 MHz, CDClj.) 5 7.59-7.57 Cm, IH) , 7.50-7.49 (is, IH) , 7.39-7.35 

(m, 1H), 7.14-7.11 (ra, 2H), 6.87-6.84 (m, IH) , 6.52-6.49 (m, IH), 5.38 (s, 
2H), 5,30 (d, j == 18.8 Hz, IH), 5.25 (d, j « 16.8 Hz, IH), 3.83 (s, 3H), 
3.59 (s, 3H), 3,42-3.39 (m, IH) , 3.30-3.25 (m, IB), 2.95-2.91 (ia, 2H), 2, 

76-2.70 (m, IH), 2.30 (s, 310, 1.96-1.90 (ra, 110, 1.75-1.70 (m, IH) , L 62- 

1.60 (m, IH), 1.27-1.24 (m, IH). 

MS (ESI*) 535 (ITU, 100»). 

Embodiment 17 

1 .-[2-oxo-2-(4-methoxyphe!ny l)ethyl]-3~methy l-7-(2-methyi-S-fluorobenzyl)-8~(3- 
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am in opi per t din- 1 -y i )x an f h i n e 




HiMR (400 MHz, CDC1 3 ) & 7.98-7.95 (m, 2H), 7.12 (dd, J = 5.7, 8.3 Hz, JH 
), 6. 95-7.91 (m, 2H) , 6,88-6.84 (m, JH), 6. BO (dd, J - 2. 6. 9. 7 Hz, IK), 5. 
36 (s, 2H>, 5.30 (d J - 16. 7 Hz, lii), 5. 25 (d, J ~ 16.7 Hz, !H), 3.87 (s f 
310, 3.59 (s, 3H) , 3.42 -3.38 (m. Hi), 3.29-3.23 {to, 111), 2. 96-2. 89 Cm, 2H 
), 2.75-2.70 (m, 1H), 2.29 (s, 3H), 1.95-1.88 (®, LH), L 76-1. 69 (m, 1H), 
L 64-1. 61 (m, HI), 1.27-1.24 (si, 1H). 
MS (ESI+) 535 100%). 

Embodiment 18 
l f 3"dimethyl-7-(2-metM 




An N-methylpyrrolidsnone solution (1.5 ml) of 'l,3-dtmethyl-7-('2-methyl-5- 
fluorobenzyiyS-bromoxanthine (191 mg) and 1,2-cyclohexanediamine (171 rag) was 
sealed in a tube, heated to 160°C and agitated for 10 hours. After cooling the reaction 
solution to 25°C, vacuum concentration was conducted, 5% potassium carbonate water 
was added to the residue, and extraction was conducted 3 times using chloroform 
(30 raL). The organic layer was dried with anhydrous magnesium sulfate and filtered, and 
then vacuum concentration was conducted This was refined by adding toluene (1.0 mL) 
and re-crystallizing, yielding the compound of Embodiment 1 8 ( 1 82 mg) as a white solid. 
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l H NMR (400 MH 2> CDClj) 3 7.17-7.13 (m, 1H), 6.91-6.86 (m, 1H), 6. 63-6, 60 j 
(ra, 1H), 5,34 (s, 2H), 4,95 (d, J = 7. 3 Hz, 1H), 3.83-3.77 (®, 1H), 3.55 (] 
s, 3H), 3.37 (s, 3H), 2. 98~2, 96 (m s 1H), 2.32 (s, 3ii), L68-L20 (ra, 8H). | 
US (BSI+) 415 (MM, 100%) i 

The compounds of Embodiments 19 to 22 were synthesized from the various 
corresponding reference compounds using the same method as that in Embodiment 18. 
Embodiment 19 

l,3^imethyl-7-(2~chloro-5-tluorobenzyl)-8-[(cis-2~aminocyeiohexyi)am 



'H MR (400 MHz, CDC1 3 ) S 7.38-7.35 <m, 1*0 > 6. 98-6. 93 (m t IB), 6.79-6.76 

1H), 6.44 (s, 2H), 5.13 (A, J = 7. 2 Ha, 1H), 3.86-3.82 ha, Hi), 3,54 
(s, 310, 3.38 (s, 3H), 3.04-3.01 (a, 1H), 1.69-1.34 (m, 8H). 
MS (ESI+) 435 (3f+l, 100%) 
Embodiment 20 

l,3-dimethyl-7^24>romo-541uoroben2>d)-8-[(cis-2-aminocyciohexy!)aniino]xanthine 



Br x ^ Sr. 



l H miR (400 MHz. CDClj) 5 7.56-7.53 (a, 1H), 6.92-6.87 (m, 1.H), 6.71-6.68 
(n, 1H), 5.42 (s, 2H), 5.08 (d, J - 7. 3 Hz, 1H) 5 3.86-3.82 (m, 111), 3.55 ( 
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s, 3H), 3.37 (s, 3H), 3.04-3.03 («,, 1H), 1.60-1.35 (m f 8H). 
MS (ESI+) 479 (T+l, 100® 

Embodiment 2 1 

13-dimethyl-7-(2-methoxy-541uorobenzy 



MeO ^ UeO ^ 

o o r Vi F 

l H MR (400 MHz, CDC1 3 ) 5 7.3.1 7.28 (ns, 1H), 6.99-6.94 (m, ill), 6.87-6.84 
Cm, IH), 5.63 (A J = 7.4 Hz, 1H), 5.30 (s, 2H), 3.93 (s, 3H), 3.90-3.88 ( 
m, IH), 3.49 (s, 3H), 3.41 (s, 3H), 3.16-3.14 (is, IH), 1.64-1.38 Cm, 8H). 
MS (ES1+) 431 100S0 

Embodiment 22 

I,3-dimethyl-7-(2~methyl-54luorobenzyl)-8-[(cis~2-animo~4,5- 
dimefhoxy c y c I oh exy I )aminojx anthi ne 




o ^ 

! 1 > IMH NH 2 

Med bm 

mum (400 MHz, CDClj) 8 7.17-7.13 (m, US), 6.90-6.86 Cm, IH), 6.51-6.42 
Ob, 111), 5.40 (d, J - 17.1 Hz, IH), 5.30 (d, J - 17. 1 Hz, IH), 4.95 (brs, 
IH), 3.75-3.73 Cm, IH) , 3.55 (s, 3H), 3.37-3.35 fe, 9H), 3.50-2.50 (m, 2H), 

3.01-2.99 (m, IK) , 2.32 (s t 3H), 1.79-1.64 Cm, 4H). 
MS (ESI-f) 475 Of+1, 100%) 



WO 2004/048,179 



KnyjF29O3/©13i>90 



Reference Example 1 

1 ,3 -dim ethyl -7 -(3 , 5 -di iluorobettzyl)-8-(3~arainopiperidin- 1 -yi)xanthine 
F F 



An ethanol solution (6 mL) of 1,3 dimethy!-7-('3,5-dif1uorobenzyl)-8-bromoxanthine 
(385 rng), 3-ami.nopipe.rid.ine (346 mg), and diisopropyl ethyl amine (0.7 mL) was sealed 
in a tube, heated to !00°C and agitated for 25 hours. After cooling the reaction solution to 
25°C, IN hydrochloric acid was added and extraction with ethyl acetate was conducted. 
The aqueous solution was neutralized with 4N NaOH aqueous solution, and extraction 
with ethyl acetate was conducted. The organic layer was dried with anhydrous 
magnesium sulfate and filtered, and then vacuum concentration was conducted, The 
residue was rinsed with ethanol and dried, and Reference Example 1 (320 mg) was 
obtained as a white solid. 

Hi mm (400 MHz, CDC1 3 ) a 6. 75-6.69 (m ; 3H), 5.33 (s, 2H) , 3.55 (s, 3H), 
3,39-3.37 (m } IH), 3.37 (a, 3H), 3,26-3.21 (m, IH), 3.01-2.91 (m, 2H), 2. 7 
6-2.72 (m f HI), 1.99-L9S (m, IH), 1.82-1.63 fa, 2H), 1.33-1.24 (m, IH). 
MS (BSI+) 405 (T+i, 100%). 



Reference Example 2 

l 5 3Hiimethyl-7-(2-methylbenzyl)-8-(3-arainopiperidin-i-yl)xan thine 




The compound of Reference Example 2 was synthesized from the corresponding 
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reference compound using the same method as that of Embodiment 6, 
J H MX (400 MHz, CDC1 S ) 8 7.18-7.10 (m, 3H), 8,72 (d, J = ?. 4 Hz, IH), 5.3 
S (d, J = 16.6 Hz, IH), 5.30 (d, J ~ 16. 5 Hz, 110, 3.57 (s, 3H), 3.39-3.35 
On, IH), 3.34 (s, 3H), 3.28-3.24 (a, IH) , 2.94-2.84 (m, 2H), 2.72-2,67 (m, 
!H), 2.36 (a, 3H), 1.90-1.87 (m, IH), 1.68-1.66 (m, IH), 1.59-1.56 (», IH 
), 1.27-1.21 (is, IH). 
MS (ESI*) 383 <sr+i, 100%). 

Reference Example 3 

1 , s 3-dimetliyl-7-(2-metliyI-5-tluorobenzyl)-8-bromoxanthine 



5-fluoro-2-methyibenzylbromide (1.07 g) and potassium carbonate (0.76 g) were 
added to a dimemylfomiamide (20 mL) solution of 8-bromotheophylli.ne (1.29 g) under 
nitrogen gas flow, and this was agitated for 20 hours at. 25°C. Water (200 mL) was added 
to the reaction solution, and this was agitated for 1 hour. The deposited solid was 
separated and rinsed with hexane (100 mL), and the compound of reference example 3 
(1.84 g) was obtained as a white solid. 

l H NHR (400 Hfe, DMSO-d^) & 7.30-7.28 (m, IH), 7.06-7.01 (m, IH) , 6.29-6.2 
5 (m, IH) , 5. 50 (e, 2H), 3. 44 (s, 310, 3. 19 (s, 3H)> 2.36 (s, 3H). 
MS (EST+) 381 Ot+l, 100%). 

The same method as that of Reference Example 3 was used to synthesize Reference 
Examples 4 to 9. 
Reference Example 4 

1 ,3 ~di m ethy 1 -7-(2~brom o-5 -fl uoroben zy l)~8~brom oxanthin e 
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O N ^ 




F 



: 1INMS (400 MHz, DMSO -cQ 5 7.79-7.75 (m, 1H), 7.21-7.16 (m, 1M>, 6,53-6.49 

On, IB) , 5.52 <s, 2H), 3.45 (s, 3H), 3.19 (s, 3H). 
MS (ESI+) 445 Qf+l, 47%). 

Reference Example 5 

l,3niime%l-7-(2-chlofO-5-fluorobenzyl)-8-bromoxanthme 



! H IE (400 MHz, BMSO-ds) 5 7.64-7.60 (m, 1H), 7.28-7.20 (a, 1H), 6.59-6.5 
3 (m, 1H), 5.63 (s, 2H), 3.44 (s, 3H), 3.19 (s, 3H). 
MS (ESI+) 401 Of+l, 61%). 

Reference Example 6 

1 ,3 -dimetliy 1 -7-(2~methoxy -5-11 uorobenzy I VS-bromoxanihi ne 



*H NMR (400 MHz, DMSO-cQ 5 7.16-7.05 (m, 2H), 6.47 (dd, J = 2. 9, 9.0 Hz, 
1H) , 5.44 (s, 2H), 3.85 (s, 3H), 3.43 (s, 3H), 3.19 (s, 3H). 




CI 
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MS (ESI+) 397 (3Vf H, 100%). 



Reference Example 7 

1,3-dimertiyl-7-(24Tifluororaelhyl-5~fiuorobenzyl)^-bromoxanthine 




! H NMR (400 MHz, DMS0-d 6 ) 5 7.94 <dd, J ~ 5, 4, 8.7 Hz, 1H), 7.42-7.38 (m, 
10), 6.64-6.6.1 <®, IH), 5.71 (s, 2H), 3.46 (s. 3H), 3.19 {s, 3H). 
MS (ESI+) 435 (if+1, 84%). 

Reference Example 8 

1 s 3 -ds ,rh ethy I -7-( 3 , 5-di fl uorobenzy i )-8-bromoxanthine 



'H NMR (400 MHz,, CDC1 3 ) 6 6,88-6.86 fa, 2H), 6.80-6.74 fa, IH), 5.53 (s, 2 
H), 3.58 (s, 3H), 3.41 (s, 3H>. 

Reference Example 9 

1,3 -dimethyl -7-(2-niethylbenzyl)-8-bromoxanthine 



F 
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Hi MR (400 MHz, CDC1 3 ) 5 7.23-7.18 (m, 2H), 7.12-7.08 (m, 1H), 6.47 (d, 
J - 5,8 Hz, 1H), 5.57 (s, 2H), 3.61 (s, 3H), 3.36 (s, 3H), 2.45 (s, 3H). 
MS (ESI+) 363 Gf+1, 94%). 



Reference Example 10 
5~fluoro-2-methoxybenzylbroniide 



N-bromosuccimmide (1.96 g) and azobisisobutyionitrile (20 g) were added to a 
carbon tetrachloride solution (20 mL) of 4-fluoro-2-methylanjsole (1 .40 g) under nitrogen 
gas flow, and this was agitated for 19 hours at 80°C. After cooling the reaction solution 
to 25°C, and chloroform extraction was conducted by adding chloroform (100 mL) and 
0,5% aqueous sodium carbonate solution. After the organic layer was dried with 
anhydrous sodium sulfate and filtered, vacuum concentration was conducted, and the 
compound of Reference Example 10 (2.34 mg) was obtained as a colorless fluid. 
l HMK (400 MHz, CDC1 3 ) 6 7.08-7.04 (as, 1H), 6.98-6.95 (m, 1H), 6.81 (dd, J 
= 4.3, 9.0 Hz, 1H), 4.50 (s, 2H), 3.87 fs, 3H). 

Reference Example 1 1 
3-[(tert-buthoxycarbonyl)amino]piperidine 




F 



F 
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a 

H 



NHBoc 



a 

N 



NHBoc 



Cbz 



H 



10% palladium -carbon (50% water content) (8.50 g) was added to a methanol solution 
(250 ffiL) of benzy!-3-[(terl-buthoxycarbonyl)amino]piperidin-.l-cajrboxylate (11.69 g) 
and was agitated for 7 hours at. 25°C under a hydrogen atmosphere. The catalyst was 
filtered out, and vacuum concentration was conducted on the organic layer. Saturated 
sodium bicarbonate water (100 mL) was added to the reaction mixture, and extraction 
was conducted twice with chloroform (50 ml..). The organic Saver was dried with 
anhydrous sodium sulfate and filtered, vacuum concentration was conducted, and the 
compound of Reference Example 1 1 (9.89 g) was obtained as a white solid. 

Tl mm (400 MHz, CDCl,)d 3.60-3.53 (m, 56, 3.07-3.04 («, 1H)> 2.85-2.78 

On, 1H), 2.70-2.62 (n, 1H), 2.56-2.48 (m, 1H), 1.84-1.79 (m, 1H), 1.70-1.6 

6 (in, 1H), 1.5.1-1.47 On, 211), 1. 44 (s, 9fi). 

MS (ESI+) 201 Otn, 100%). 

Reference Example 12 

Benzyl-3-[(tert-buthoxycati>oityl)amino]piperidine- 1 -carboxy late 
/\^C0 2 H ^ NHBoc 



Triethyi amine (6.20 mL) and then dipbenylphosphorylazide (12.28 g) were added to a 
tert-butyiakohol solution (80 mL) of 1 -[(benzyioxy }carbony i'jpi peridin-3-carbonate 
( il 19 g) undei ni ro 1 m and this was heated to 80°C and agitated for 10 hours. 

After cooling to 25°C, 5% potassium carbonate aqueous solution (100 mL) was added. 
After vacuum removal of the tert-butyl alcohol, extraction was conducted twice on the 
remaining solution using chloroform (100 mL). The organic layer was dried with 
anhydrous sodium sulfate and filtered, and vacuum concentration conducted. The residue 
was refined by silica gel column chromatography (development solvent: 




Cbz 



Cbz 
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chlorofomi/rnethanol ::: from 20/1 to 3/1), and the compound of Reference Example 12 
(9.89 g) was obtained. 

'HIS (400 MHz, Cm,)B 7,36-7.28 (m, 5H5, 5,16 <d, J - 12.5 Hz, IH), 5. 
12 (d, J - 12.5Hz s IH)., 4,63-4,55 (a, IH), 3,75-3.65 (to, 1H), 3.52-3.45 ( 
n, IH) , 3.36-3.25 (ai, 21!) , 1.90-1.82 (in, IH), 1.72-1.65 (m f IH), 1.59-1.50 

(m, 2H), 1,43 (s, 9M). 
MS (ESI+) 335 (MM, 100%). 

Reference Example 13 

1 -[(benzyloxy)carbony I ]piperidin-3 -carboxylate 



Triethylamine (14.86 mL) was added to a diehlorouiethane sol ution (300 mL) of ethyl, 
inpecotinate (15.30 g); then benzyl chlorocarbonate (17.00 g) was instilled under nitrogen 
gas flow, and this was heated to 25°C and agitated for 6 hours. Water (100 mL) and 5% 
citrate aqueous solution (100 mL) were added to the reaction solution, and extraction was 
conducted twice using chloroform (100 mL). The organic layer was dried with anhydrous 
sodium sulfate and filtered, and vacuum concentration conducted. IN sodium hydride 
aqueous solution (96 mL) was added at 0° C to an ethanoi solution (200 mL) of the 
residue (18.63 g), and was agitated for 12 hours after raising the temperature to 25"C. 
After adding 2N hydrochloric acid to adjust the solution to pH :::: 7, the ethanoi was 
removed under reduced pressure. Potassium carbonate was added to adjust the remaining 
solution to pH-10, and extraction was conducted with diethyl ether. 2N hydrochloric acid 
was added to adjust the remaining solution to pH~2, and extraction was conducted twice 
with ethyl acetate (150 mL). The organic layer was dried with anhydrous sodium sulfate 
and filtered, vacuum concentration was conducted, and the compound of Reference 
Example 1 3 (14,54 g) was obtained as a white solid. 

L H MR (400 MHz, CDC1 3 ) 8 7. 40-7. 28 (m, 5H)> 5.15 (d, J * 12.6 Hz, IH), 5. 
11 (d, J* 12.4 Hz, IB), 4.24-4.16 (a, IH), 3.99-3.94 (m, IH) , 3.20-3.02 ( 
m, IH), 2.96-2.89 (m ; IH) , 2,56-2.46 (m, IH) , 2,09-2.06 (m, iH), L 75- L 62 
da, 2H), 1,58-1.42 (m, IH). 




H 



Cbz 
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Reference Example 14 
H2-oxo~2-phenylethyl)-3Hrae%^ 



Potassium carbonate (332 mg) was added to a dimethyl fbrmamide solution (10 mL) 
of 3-methyl-7-(2-methyl-5-fluorobenzyl)-8-bromoxanthine (734 mg) under nitrogen gas 
flow; and the solution was heated to 80°C and agitated for 1 hour. Next, a 
dioieilrylfornmmide solution (1 mL) of a-bromoacetophenone (332 mg) was instilled, 
and after instillation, this was heated and agitated for 8 hours at 80°C. The reaction 
solution was cooled to 25°C, water (100 mL) was added, and then hexane (100 mL) was 
also added. The deposited solids were filtered out and thoroughly dried at 50°C under 
reduced pressure; and the compound of Reference Example 14 (800 mg g) was obtained 
as a white solid. 

• l H NMR (400 MHz, WSO-dJ S 8,00-7.98 (m, 2H), 7.62-7.58 (m, IH), 7.50-7.4 
7 (m, 2H), 7, 17-7. 14 (a, III), 6. 91-6. 86 <m, IH), 6.25-6.22 (ra, IH), 5.52 ( 
s, 2H), 5.41 (s, 2H), 3.63 (s, 3H), 2.37 (s, 3H). 
US CBSI+) 485 flf+1, 100%). 

The compounds of Reference Examples 15 to 20 were synthesized from the 
corresponding reference examples using the same method as that of Reference Example 
14. 

Reference Example 15 

l-(2~napht.hylmethyl)-3-met.byl-7^2-met.hyl-5-fluorobenzyl)-8-bro.moxanthine 



*H MR (400 MHz, CDC1 S ) 5 7.87 (s, 111), 7.80-7.75 (m, 3H), 7.57-7.54 (m, IH 
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), 7.44-7.42 (m s 2H), 7.20-7.16 (ra, 1H), 6.90-6.87 (ra, 1H) } 6.21 (dd f J = 
2.5, 9.5 Hz, 1H), 5.54 (s, 2H), 5.30 (s, 2H), 3.60 (s, 3H), 2.40 (s, 3H). 
MS (BSI.+) 507 ftf+1, 91%). 



Reference Example 16 

1 -(pyridi ,n~2 ~yl methyl )-3 -methyl ~7-(2-methy!-5~fluorobenzy I )-8-bromoxanl hi ne 



'H IE (4.00 MHz, CDC1 3 ) 5 8.50-8.49 (ra, 1H) , 7.63-7.59 (ra, 00, 7.23 (d, J 
- 7.8 Hz, 1H), 7.15 Ob, 2H), 6.91-6.88 (m, 1H), 6.23 (dd, J = 2.6, 9.6 Hz, 
1H), 5,54 (s, 2H), 5.29 (s, 2H), 3.62 (s, 3H), 2.36 (s, 3H) . 

MS (ESI+) 458 (M'+l, 98%). 

Reference Example 17 

t-[2K>xo-2-(2-methoxyphenyl)ethyI]-3-methyl-7-(2-methyJ-5-fluorobenzyl)-8- 
bromoxanthine 



'H NMR (400 MHz, CDC1 5 ) 8 7.92 (dd, J - 1. 8, 7. 8 Hz, W) f 7.53-7.50 (ra, 1H 
), 7.19-7.15 (m, 1H), 7.03-6.98 (m, 2H), 6.92-6.86 (a, 1H), 6.24 (dd, J, = 
2.6, 9.6 Hz, 1H), 5.52 (s, 211), 5.35 (s, 2H), 3.94 (s, 310, 3.62 (s, 3H), 
2.36 (s, 3H). 

MS (ESH-) 515 (if+l, 86%). 
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Reference Example 18 

H2-oxo-2^3-raethcKyphenyl)et^ 

bromoxanthine 



•H NMR (400 m-h, CDClO 5 7.58 (d, J = 7. 8 Hz, 111), 7. 50-7. 49 (m, IH), 7.3 
9 (t, J - 7.9 Hz, IH), 7.17-7,13 (m, 2H), 6,91-6.88 (m t IH), 6.25-6.22 (m, 
1H), 5. 52 (s, ZH), 5.39 (s, 2H), 3.84 (s, 3H), 3.63 (s, 3H), 2.37 (g, 3H) 

JiS (ESI;);) 515 (Vf +1 , 100%). 

Reference Example !9 

1 -[2-0X0-2 -(4-met]K«ypheny])ethyl]-3-methyl-7-(2-methyl-5-f]uorobenzyl)-8- 
bromoxanthine 



'H NMR (400 MHz, CDCI 3 ) 5 7.97 (d, J = 8.9 Hz, 2H), 7. .19-7. 14 (m, 110, 6.9 

5 (d, J = 8,9 Hz, 2K), 6.91-6.87 (ru, IH), 6.24 (dd, J - 2. 6, 9.5 Hz, IH), 

5.51 (s t 2H), 5.37 (s, 2H), 3.88 (s, 3H), 3,63 (s, 3H), 2,36 (s, 3H). 
MS (ESI+) 515 (M + +l, 91%). 

Reference Example 20 

1 -(isoquinolin- 1 -ylmet)iyl)>3~meihyl-7-(2-me%l~5-fluoroben^l>8~bromoxanthine 
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F 



l H MR (400 MHz, CDC1,) § 8,31 <d, J = 5. 7 Ms, 1H>, 8. 16 (d, J = 8. 4 Hz, 1 
H), 7-81 (d, J - 8,0 Hz, 111), 7.67-7.61 (ra, 211), 7.50 (d, J « 5.7 Hz, 1H), 
7.14-7.12 fan, IK), 6,89-6.86 (m, 1H) , 6.30 (dd, J = 2. 5, 9. 6 Hz, 1H), 5.8 
2 (s, 2H), S. 54 ( s> 2H), 3.66 (s, 3H), 2.34 (s, 3H). 
MS (ESH) 508 (M + +l, 88%). 

Reference Example 21 

3~roethyl-7-(2~meth>d-5-fluorobenzyl)-8~bromoxanthine 



5-fluoro-2-metlwlbenzylbromide (7.58 g) and hydrogen sodium carbonate (3.57 g) 
were added to a dimethyl form amide solution (100 mL) of 3-methyl-8~b.romoxantb.ine 
(8.71 g), and this was agitated for 20 hours at 25°C. Water (400 mL) was added to the 
reaction solution, and was agitated for 1 hour. The deposited solid was filtered out rinsed 
with hexane (100 mL), and thoroughly dried under reduced pressure. The compound of 
Reference Example 21 (1 1 .64 g) was obtained as a white powder. 

L H NMR (400 MHz, DMS0~d 6 ) 5 1L 32 (s, IK) , 7.31-7.27 (m, ill), 6.32-6,29 (m, 
W), 6.31 (dd, J * 2.6, 9.9 1k, 1H), 5.46 (s, 2H), 3.36 (s, 3H), 2.35 (s, 
3H). 

MS (ESI+) 367 (W+h 91%). 
Test Example 1 

Dipeptidylpept.ida.se inhibition action on dipeptidylpeptidase in bovine blood plasma 
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Bovine blood plasma containing dipepiidylpeptidase was diluted with assay buffer 
(25 fflM Tris-HCl, 140 raM NaCh 10 mM KCl pH7.9) s and 50 uL was added to a micro- 
assay plate. One micro liter of compound solution was added, mixed, and incubated at 
room, temperature. Substrate (Glycvl-L -Proline 4~Metbyl-Coiniiaryi-7-Ami.de, Peptide 
Laboratory) was diluted to 0.2 mM using assay buffer, and 50 uL was added. After 
agitating and incubating at room temperature, the reaction was stopped by adding 100 uL 
of 25% acetate aqueous solution. The fluorescent intensity at an excitation wavelength of 
360 nra and a measurement wavelength of 460 nm was measured using a fluorescent 
plate feeder. The difference in fluorescent intensity between the background well in 
which the reaction was stopped in advance by adding 25% acetate aqueous solution prior 
to adding the substrate solution and the control well to which no compound was added 
was taken as 100%, and the fluorescent intensities of the compound added wells were 
calculated by interpolating and taking the residual enzyme activities when adding the 
compounds as relative values. The compound concentration to inhibit enzyme activity by 
50% was calculated as the ICjo value from the relative residual enzyme activity levels 
when adding compounds at multiple concentrations. 

The compounds described in the embodiments and the comparative compound 1,3- 
di in ethyl -7-(3 , 5-difl uorobenzy I )~8~(3-aminopiperi di n- 1 ~yl )xanthi tie (reference example 
1), which is the compound of the embodiment of WO 02/068420, were used in this test. 
The results are indicated in Table 18. 
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Compound 


ICso (nM) 


Compound 


ICjo (nM) 


_ 

Compound of Embodiment 1 





■■■ ~ - - — ~~ 






1,8 




58.9 


Compound of Embodiment 3 


4.1 


Compound of Embodiment 16 


15,1 


Compound of Embodiment 5 


9.0 


Compound of Embodiment 17 


210.0 


Compound of Embodiment 6 


7.0 


Compound of Embodiment 18 


12 J 


Compound of Embodiment 7 


5.0 


Compound of Embodiment ! 9 


9.4 


Compound of Embodiment S 


5.0 


Compound of Embodiment 20 


12.2 


Compound of Embodiment 9 


26.0 


Compound of Embodiment 2 1 


84.0 


Compound of Embodiment 10 


19.0 


Compound of Embodiment 22 


61.4 


Compound of Embodiment 1 ! 


3.2 


Compound of Reference E.vtmple ! 


74.4 


Compound of Embodiment 12 


9! 4.0 






Compound of Embodiment. 13 


09.5 







Test Example 2 

Di|)ej2!idvij3ep^ tok y v. e^iCOILil^ ' \ 

mice 

10-m.L/kg solutions (1.0 umol/kg as compound administered) of the compound of 
Embodiment i and the compound of Reference Example 2 (1,3-dimethyi-7-(2- 
methylbenzyi)-8-(3-aminopiperidin-l-yl)xanthine) (respectively prepared as 0.1 
umol/mL solutions by dissolving using a 0.5% carboxymethy! cellulose aqueous 
solution) were orally administered to high fat diet fed mice with induced obesity. A 
contrast, group was administered the same dosage of 0.5% carboxymethy! cellulose 
aqueous solution. Thirty minutes after administering the test compounds and the 0.5% 
carboxymethy! cellulose aqueous solution, a 1 0-mL/kg dose of a solution of 0.2 g/mL 
glucose (2 g/kg as glucose administered) dissolved in physiological saline was orally 
administered Blood was sampled from the caudal vein 15, 30, 60 and 120 minutes after 
the glucose load. The blood glucose levels (mg/dL) of the sampled blood were measured 
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using the Wako Glucose CI 1 test (Wako Pharmaceutical Co.), and the area under curve 
(mg/dL*mm) was calculated from the blood glucose levels at the various sample times up 
to 120 minutes after glucose load. (Here, the biood glucose level obtained from the 
sample prior to beginning the test was used as the blood glucose level at 0 minutes.) 

The results are indicated in Table 19. The compound of Embodiment ! significantly 
suppressed the rise in blood glucose level compared to the contrast group (p=0.004). 
Moreover, the compound of Embodiment 1 indicated a clearly superior effect to suppress 
the increase in blood glucose levels compared to the Reference Example 2, 



Table 19 




Mean value ± Standard deviation 




(mg/dE*min) 


Contrast group 


27081 ±3235 


Compound of Reference Example 2 dosing group 


241 J 743569 


Compound of Embodiment 1 dosing group 


2096711097 



The present invention provides a compound having high DPP-1V inhibitory activity 
or is improved in safety, nontoxicity, etc. 
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CLAIMS 



I . A xanthine compound represented by the formula (I) below, a prodrug thereof, or a 
pharmaceutical!}' permissible salt of either 



>-Y NH 2 
R 2 



[lo the formula, It 5 represents (1) a hydrogen atom, or (2) a C\.& alkyl group which may 
be substituted by one or multiple groups independently selected from A.r 5 -X- or A. 1 ; 

Ar 1 represents an aryl group which may be substituted, an aromatic heterocyclic 
group which may be substituted, or an aliphatic heterocyclic group which may be 
substituted; 

X represents a single bond, oxygen atom, -C(-0K ~S(0)m~, or - S(0)m~NH-; 
m represents 0, .1 , or 2; 

A 5 represents a halogen atom (which may be substituted with 1 to 3 of the same 
carbon atoms), hydroxy! group, oxo group, cyano group, carboxy group, carbamoyl 
group which may be substituted with 1 or 2 of the same or different Cm alkyl groups, C.t- 
s alkoxy group, amino group, Cj.<; alkylamino group, di-Cj-c aikyiamino group, 
hydroxyimino group, Ci-s alkoxyimino group, acylamino group, Cr; 
alkoxy carbonyl amino group, C t . 6 alkyrthio group, Cm, alkylsulfmyl group, C\j> 
alkyl sulfonyl group, Cm alkoxy carbonyl group, arylsulfonyl group, Cu> cycloalkyl 
group, or C } _6 alkylcarbonyl group, 

R 2 represents a hydrogen atom, aikoxycarbonylmethyl group, or Cm alkyl group; 

R J represents a chlorine atom, bromine atom, iodine atom, cyano group, carboxy 
group, amino group which may be substituted, Cm alkyl group which may be substituted. 
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C}.6 alkylthio group which may be substituted Ci„$ alkylsufinyl group which may be 
substituted, C f , 6 alkylsuJfonyl group which may be substituted, C^. alkenyl group, C?-<; 
alkynyl group, Ci.r> alkylearbonyi group which may be substituted, Cw alkoxy group 
which may be substituted, or a carbamoyl group which may be substituted, 
-Y-NH7 represents a group represented by formula (A) below; 




(In the formula, n represents 0, 1 or 2; if 1 or 2 are present R 4 represents an independent 
hydrogen atom, halogen atom, hydroxy! group, caboxy group, oxo group, amino group 
which may be substituted, C].,, alkoxy group which may be substituted, Cui alkyl group 
which may be substituted, phenyl group which may be substituted, or benzyl group which 
may be substituted; or if 2 are present, R 4 represents methylene or ethylene together with 
the above, and a bridging ring may be formed by bonding with 2 carbon atoms 
comprising a ring ); or by formula (B) below; 

NH NH 2 

(In the formula, q represents 0, 1 or 2; if 1 or 2 are present, R 7 represents an independent 
hydrogen atom, halogen atom, hydroxy] group, caboxy group, oxo group, amino group 
which may be substituted, Cw alkoxy group which may be substituted, (V,. alkyl group 
which may be substituted, Cu> alkoxy carbon y I group which may be substituted., 
carbamoyl group which may be substituted, phenyl group which may be substituted, or 
benzyl group which may be substituted, or if 2 are present, R' represents methylene or 
ethylene together with the above, and a bridging ring may be formed by bonding with 2 
carbon atoms comprising a ring.)] 
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2. A xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt of 
either described in Claim 1, wherein -Y-NH 2 is a group represented by formula (A) and n 
is 1 or 2, or -Y-NH 2 is a group represented by formula (B) and q is 1 or 2. 

3. A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt of 
either described in Claim 1, wherein -Y-NH 2 is a group represented by formula (A) and n 
is 1, or - Y-MH 2 is a group represented by formula <B) and q is 1 . 

4. A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt, of 
either described in any of Claims 1 to 3, wherein R a is a methyl group. 

5. A. xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt of 
either described in any of Claims I to 4, wherein R'or R'is a hydrogen atom, halogen 
atom, Cm alky I group which may be substituted, or Cj..<; alkoxy group which may be 
substituted. 

6. A xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt of 
either described in any of Claims 1 to 5, wherein K 5 is a chlorine atom, bromine atom, 
iodine atom, methyl group, ethyl group, cyano group, trifluoromethyl group, methoxy 
group, trifluoromethoxy group, or difluoromethoxy group. 

7. A xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt of 
either described in any of Claims 1 to 6, wherein R 1 is a Cw, alky! group substituted by 
Ar 1 -X~; A.r 5 is an aryi group which may be substituted, or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, oxygen atom, -COO)- or ~S(0)m-. 

8. A xanthine compound, a prodrug thereof, or a phamtaceutically permissible salt of 
either described in any of Claims 1 to 6, wherein R 5 is a Ci-a alky! group substituted by 
Ar'-X-; Ar l is an aryl group which may be substituted, or an aromatic heterocyclic group 
which may be substituted; and X is a single bond, or -C(=0)-. 

9 A xanthine compound, a prodrug thereof or a pharmaceutically permissible salt of 
either described in any of Claims 1 to 6, wherein R 1 is an ethyl group substituted in 
position 2 by Ar'-X-; Ar 1 is a phenyl group which may be substituted, a pyridyl group 
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which may be substituted, quinolyl group which may be substituted, or an isoquinoly! 
group which may be substituted; and X is a single bond, 

10. A xanthine compound, a prodrug thereof, or a pharmaceutical))-- permissible salt of 
either described in any of Claims I to 6, wherein R 5 is a methyl group substituted by Ar 1 ~ 
X-; Ar 1 is a phenyl group which may be substituted, a pyridyl group which may be 
substituted, quinolyl group which may be substituted, or an isoquinoly! group which may 
be substituted; and X is ~C( : <))-. 

I I. A xanthine compound, a prodrug thereof, or a pharmaceutical ly permissible salt of 
either described in any of Claims 1 to 10, wherein Ar 5 is a phenyl group which may be 
substituted 

12. A xanthine compound, a prodrug thereof, or a pharmaceutical ly permissible salt of 
either described in any of Claims 1 to 10, wherein Ar 1 is a pyridyl group which may be 
substituted, 

13. A xanthine compound, a prodrug thereof, or a pharmaceutical!)- permissible salt of 
either described in any of Claims 1 to 6, wherein R* is a hydrogen atom or a methyl 
group. 

14. A xanthine compound, a prodrug thereof, or a pharmaceutical!)'' permissible salt of 
either described in any of Claims 1 to 6, wherein R* is a methyl group. 

15. A xanthine compound, a prodrug thereof, or a pharmaceutical!}' permissible salt of 
either described in any of Claims 1 to 14, wherein -Y-NHa is the following formula (C). 

/ 




NH 2 

16. A xanthine compound, a prodrug thereof, or a pharmaceutical ly permissible salt of 
either described in any of Claims 1 to 14, wherein Y-Nffj is the following formula (D). 
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17, A xanthine compound, a prodrug thereof, or a pharmaceutically permissible salt of 
either described in Claim 1 represented by formulae (H), (III), (IV), (V), (VI), (VII), 
(VM) or (IX) below. 




18. A dipeptidyl peptidase IV inhibitor containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceutically permissible salt of either described 
in any of Claims 1 to 17. 

19. A diabetes therapeutic agent containing as an active ingredient the xanthine 
compound, a prodrug thereof, or a pharmaceutically permissible salt of either described 
in any of Claims 1 to 17. 

20. A diabetes therapeutic agent described in Claim 19 for concomitant use with other 
diabetes therapeutic agents. 
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